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Empire  Food  Laws. 

I. AST  MONTH  we  made  a  point  of  the  fact  that 
trade  in  foodstuffs  among  Empire  countries  is  being 
hindered  by  the  variable  nature  of  the  regulations  in 
force.  If  it  is  agreed  that  inter-Empire  trade  should 
be  facilitated  in  every  possible  way,  then  it  is  clear 
that  this  question  of  codifying  food  laws  to  bring 
them  into  closer  agreement  is  one  which  demands  the 
serious  attention  of  every  manufacturer  of  food  pro¬ 
ducts  through  the  Empire. 

Hoz».'  is  it  to  be  done?  In  its  entirety  the  task  is 
tremendous  and  seems  wellnigh  hopeless — so  dis¬ 
cordant,  complicated,  and  confusing  is  the  tangle  of 
laws  and  regulations  which  govern  the  interchange 
of  foodstuffs  and  their  sale  in  the  various  countries. 
Our  personal  view  of  the  matter  is  that,  in  spite  of 
the  magnitude  of  the  task,  it  is  one  which  is  capable 
of  gradual  approach,  that  it  is  essentially  a  problem 
of  readjustment  in  easy  stages,  and  that  the  vital 
point  consists  in  making  a  start  immediately  with  the 
object  of  smoothing  out  the  more  obvious  dis¬ 
crepancies. 

The  next  question  is,  IVho  is  going  to  tackle  the 
job  and,  aboz>e  all,  zvho  is  going  to  take  the  initia¬ 
tive?  Clearly  the  answer  to  this  is,  the  food  manu¬ 
facturers  themselves.  Through  the  medium  of  this 
journal  we  have  urged  that  food  manufacturers  in 
Empire  countries  should  give  their  immediate  atten¬ 
tion  to  the  removal  of  a  specific  hindrance  to  trade 
development,  and  we  have  even  gone  so  far  as  to 
bring  the  matter  to  official  notice,  but  the  next  move 
rests  with  the  manufacturers  themselves;  it  is  for 
them  to  formulate  their  case  and  their  proposals. 

Our  initial  efforts  to  bring  to  the  notice  of  official 
circles  the  desire  that  exists  for  simplified  regula¬ 
tions  should  be  backed  up  by  the  industry.  No 
Government  department  can  be  expected  to  take 
prime  action.  That  some  measure  of  notice  is,  how¬ 


ever,  actually  being  taken  of  the  matter  is  evidenced 
by  the  request  we  have  received  from  Mr.  J.  H. 
Thomas,  the  Dominions  Secretary  and  one  of  the 
English  delegates  to  Ottawa,  for  a  statement  of 
existing  conditions  and  their  resulting  inconvenience 
to  Empire  trade  development. 

Porosity  of  Tinplate. 

A  paper  on  the  determination  of  the  porosity  of 
tin  coatings  on  steel,  which  w’as  read  at  the  annual 
meeting  of  the  Iron  and  Steel  Institute  on  May  5 
and  6,  gave  an  opportunity  for  the  Welsh  tinplate 
manufacturers  to  claim  that  the  hot  dipping  process 
as  practised  in  their  works  precludes  any  possibility 
of  the  tin  not  completely  covering  the  steel,  as  dis¬ 
tinct  from  porosity,  this  particular  trouble  being 
alleged  to  exist  in  the  case  of  American  tinplate. 

Canning  in  India. 

There  is  evidence  of  greatly  increasing  interest  in 
fruit  canning  in  India  and  adjacent  countries.  In 
Baluchistan  we  are  informed  that  a  canning  research 
station  on  the  lines  of  Campden  is  contemplated. 

Noted  Cereal  Chemist. 

Cereal  chemistry  owes  more  to  Dr.  C.  H.  Bailey 
of  Minnesota  University  than  to  any  other  single 
research  worker.  It  is  therefore  gratifying  to  learn 
that  a  few  days  ago  he  received  the  Osborne  gold 
medal  of  the  American  Association  of  Cereal 
Chemists  “  for  distinguished  contributions  in  cereal 
chemistry.” 

Dr.  Bailey  was  born  in  Minneapolis  in  1887.  Since 
1911  he  has  been  associated  with  the  Division  of 
Agricultural  Biochemistry  at  the  University  of  Min¬ 
nesota,  where  he  is  now  professor.  For  three  years 
he  served  as  Director  of  the  Minnesota  State  Experi¬ 
mental  Flour  Mill,  which  is  claimed  to  be  the  largest 
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and  most  complete  experimental  flour  mill  in  the 
world.  He  or>j:anised  and  served  as  Director  of  the 
Research  Laboratories  of  the  Biscuit  and  Cracker 
Manufacturers'  Association  of  America,  and  he  has 
acted  as  Administrator  of  the  Bakery  Division  of  the 
U.S.  (Minnesota)  Rood  .Administration.  Dr.  B.iiley's 
activities  as  an  officer  of  the  .American  Society  of 
Millinj,''  and  Bakinj^^  Technolosjfy.  which  in  19J3  was 
merp:ed  with  the  .American  .Association  of  Cereal 
Chemists,  and  as  Editor-in-Chief  of  Cereal  Chemistry, 
are  well  known.  He  is  author  of  “  The  Chemistry 
of  Wheat  Flour "  and  of  more  th.in  a  hundred 
bulletins  and  papers  published  in  scientific  journals. 

We  can  well  understand  the  pride  taken  by  the 
.American  .Association  of  Cereal  Chemists  in  makinp: 
such  a  justifiable  award  of  the  Osborne  medal  to  one 
of  its  own  members. 


Quality. 

Mr.  Mason,  chief  chemist  of  Messrs.  J.  Mackintosh 
and  .Sons.  Ltd.,  discussinj^  the  consumer's  ideas  of 
quality,  has  adduced  evidence  from  sales  statistics 
and  the  results  of  practical  psycholof^ical  experiments 
to  prove  that  the  public  could,  and  did.  distins^uish 
small  differences  in  the  quality  of  food  products. 
I'or  example,  a  minute  variation  in  the  flavour  of  a 
product  undoubtedly  had  disastrous  results  on  the 
sales,  which  reverted  to  normal  when  the  alteration 
was  corrected.  The  market  price  of  different  parades 
of  peppenuint  oil  was  found  to  be  closely  propor¬ 
tional  to  the  marks  scored  by  a  number  of  samples 
submitted  to  a  jjroup  of  reliable  tasters.  Similar  e.x- 
periments  with  chocolates,  the  fineness  of  {^rindin}; 
of  which  had  been  detennined  microscopically, 
showed  that  a  jijroup  of  tasters  had  no  difficulty  in 
confirminp^  the  results  so  obtained,  since  the  relation¬ 
ship  between  the  two  methods  of  determination  was 
represented  by  a  perfectly  uniform  curve. 

Training  in  Food  Manufacture. 

Evidently  the  U.S.  are  not  much  better  off  than 
ourselves  as  rejjards  facilities  for  the  obtaining:  of 
training;  in  the  principles  of  food  manufacture.  At 
the  last  meetinj;  of  the  .American  Chemical  .Society. 
Mr.  C.  R.  Fellers  pointed  out  that  althoujjh  there 
are  sixty  or  more  universities  and  collef^es  training 
younjij  men  and  women  for  the  dairy  products  in¬ 
dustries.  there  are  only  three  or  four  offering;  train- 
injj:  in  the  larp^er  field  of  endeavour.  As  a  result, 
states  Mr.  Fellers,  the  canninj^  industry  must,  in 
general,  recruit  its  personnel  from  other  fields,  and 
the  same  is  true  of  the  dehydration,  frozen  food, 
fermentation,  and  other  industries.  Practically  the 
only  training:  now  fjiven  in  foods  is  in  Departments 
of  Home  Economics. 


Gnillim. 

Millinj^  is  in  real  danj^er  of  beinj;  inverted.  -A 
recent  issue  of  .Vctc  Health  had  an  article  on  the 
process,  and  this  is  the  description  of  the  flow. 
Wheat  "  fanned  to  free  it  from  all  dust  and  chaff, 
must  first  be  washed,"  the  dirt.  "  oozinjj:  from  the 
perforated  cylinders  throuj,di  which  the  lirains  are 
forced  l)y  a  powerful  water  spiral":  then  "passage 
through  a  whizzer  "  deprives  it  of  "  all  its  moisture." 
whence  the  kernels  fall  "  into  the  divided  hoppers  on 
the  floor  below."  There  "  dividers  pick  out  with  un¬ 
erring  accuracy  all  oats,  barley,  and  cockle  .seeds"; 
“  separation  of  the  germ  "  follows.  "  after  which  the 
wheat  is  finely  ground.'’ 

For  the  l)enefit  of  our  readers  who  are  not  millers, 
or  even  sugar-boilers,  we  might  likeu  this  flow  to  the 
following  description  of  a  day  in  a  business  man’s 
life.  "  Ciot  into  bed;  put  on  pyjamas  and  had  a  bath. 
Went  to  church  and  heard  Primo  Camera  sing.  Had 
lunch  and  opened  mail.  After  breakfast  went  for  a 
couple  of  hours  to  Lord’s  on  way  home.  Put  on 
dinner  jacket,  and  so  to  bed." 

We  imagine  that  such  a  person  would  describe  him¬ 
self  as  an  "  invert.”  The  word  has  an  ugly  sound, 
and.  frankly,  we  should  try  to  avoid  him. 

The  Fat  of  the  Pig. 

Recently  we  notice  that  Bhattacharya  and  Hilditch 
have  been  detemiining  the  component  fatty  acids  of 
the  kidney  fats  and  the  outer  and  inner  layers  of  the 
back  fats  from  pigs  fed  on  a  basic  diet  alone,  or 
supplemented  with  3  per  cent,  of  shea  butter  (a  solid 
fat)  or  arachis  oil  (peanut  oil,  a  liquid  fat).  Their 
results  indicate  that  the  body  fats  from  animals  whose 
feed  included  the  relatively  saturated  shea  butter 
were  not  greatly  different  from  those  of  the  control 
fed  animals,  but  the  addition  of  peanut  oil  led 
definitely  to  an  increase  of  unsaturation  in  the  stored 
fat. 

On  the  whole,  the  results  prove  that  much  of  the 
normal  depot  fat  of  the  pig  must  be  derived  by  syn¬ 
thesis  within  the  animal  from  the  carbohydrate  or 
other  non-fatty  part  of  the  feed  rather  than  by  direct 
assimilation  of  fat.  This  deduction  appears  just  as 
important  as  the  more  obvious  one  that  with  an  ex¬ 
cessive  fatty  diet  deficient  in  carl>ohydrates  the  pig  is 
capable  of  utilising  directly  much  of  the  ingested  fats 
for  storage. 

Hydrogen. 

Although  hydrogen  is  the  simplest  atom  and  the 
lightest  gas,  and  has  been  known  since  Robert  Boyle 
obtained  his  “  ferrous  gas,"  it  plays  a  most  important 
part  in  our  modern  civilisation.  Dr.  E.  F.  Arm¬ 
strong,  in  a  lecture  to  the  Royal  Society  of  Arts, 
recently  pointed  out  some  of  its  industrial  applica- 
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tions,  including  the  hardening  of  fats,  the  hydrogena¬ 
tion  of  organic  substances  generally,  the  conversion 
of  nitrogen  to  ammonia,  and  the  hydrogenation  of 
mineral  oil  and  coal.  The  discovery  of  Sabatier  that 
oleic  acid  could  be  converted  to  stearic  acid  was  the 
beginning  of  fat  hardenings.  Nowadays  an  oil  can 
be  given  any  desired  treatment  involving  only  a  few 
degrees  loss  in  iodine  value  or  complete  change  to  a 
saturated  fat.  The  hardening  industry  has  served  to 
maintain  a  balance  between  the  cost  of  hard  and  soft 
fats,  and  one  of  the  results  of  hardening  in  .America 
— so  Dr.  Armstrong  infonned  us — has  been  consider¬ 
able  increase  per  head,  .stated  as  10  lb.,  in  the  con¬ 
sumption  of  vegetable  oils.  This  has  been  com¬ 
mented  upon  as  one  of  the  most  striking  changes  in 
food  consumption  that  has  taken  place  during  the  last 
thirty  years. 

A  True  Story. 

(Jne  day  a  member  of  the  canning  fraternity  was 
having  lunch  with  a  miller  who  was  very  proud  of  his 
patent  whites.  (Ordering  lunch  the  miller  said,  “  Is 
the  asparagus  out  of  a  tin?  No;  then  I’ll  have 
some.”  Meanwhile  his  friend  had  helped  himself  to 
a  large  hunk  of  very  brown  wholemeal  bread  which 
he  was  chewing  thoughtfully! 

Dried  Peas. 

The  investigations  of  W.  M.  Clifford  in  a  recent 
number  of  the  Biochemical  Journal  on  the  changes 
which  occur  in  the  soaking  of  dried  peas  are  of  in¬ 
terest.  The  common  treatment  of  dried  peas  when 
used  as  human  food  is  prolonged  soaking  so  that 
they  may  imbibe  water,  and  then  boiling.  It  has  been 
suggested  that  this  procedure  causes  a  loss  of  pro¬ 
tein.  mineral  matter,  and  carbohydrates,  and  thus 
brings  about  a  drop  in  the  food  value  of  the  peas. 
Clifford  found  that  dried  peas  on  soaking  in  water 
for  18  to  24  hours  lose  01  to  01 5  per  cent,  glucose. 
This  loss  is  unaltered  by  the  addition  of  alkalis  and 
is  markedly  increased  if  acids  are  present,  more  so 
with  organic  than  inorganic  acids.  The  rate  of  cook¬ 
ing  peas  is  unaltered  by  previously  soaking  them  in 
acids,  alkalis,  or  salts,  hence  so  far  as  carbohydrate 
loss  is  concerned  it  does  not  matter  whether  peas  are 
soaked  in  hard  or  soft  water.  The  addition  of  the 
customary  pinch  of  bicarbonate  of  soda  does  not  alter 
the  loss  of  glucose  or  accelerate  the  cooking — it 
merely  produces  the  bright  green  colour. 

“Cracklings!” 

”  Isn’t  a  great  deal  of  life  a  ludicrous  as  well  as 
a  serious  affair?”  asks  Eustace  Miles.  We  agree; 
life  is  really  very  funny  and  provides  much  food  for 
amusement.  Thus,  after  digesting  the  above  remark, 
we  turn  a  page  or  two  and  find  that  a  contributor  to 


food  wisdom  goes  back  twenty-three  centuries  to 
quote  Hippocrates  on  the  subject  of  fine  flour,  coarse 
flour,  or  wholemeal  flour.  It  really  is  a  surprising 
thing  that  after  all  those  years  anybody  eats  white 
bread  at  all.  but  millions  do  and  thrive  on  it. 

Sir  Arbuthnot  Lane  states  that  the  diseases  of 
civilisation  are  due  to  the  habits  of  civilisation,  and 
again  we  agree,  but  the  habit  of  eating  refined  foods 
is  not  the  only  habit  of  civilisation  that  counts. 
Civilisation  has  provided  motor-cars,  buses,  and  tubes 
and  so  is  making  people  forget  how  to  walk.  It  has 
provided  cinemas  and  potted  information  bureaus 
which  are  making  people  forget  how  to  think  and 
read,  and  giving  them  that  mental  lethargy  which  is 
the  first  step  to  physical  indigestion. 

The  editor  of  a  homoeopathic  journal  states  that  liver 
as  a  food  is  discarded.  He  cannot  have  read  either 
the  M.vxufacturixg  Chemist  or  Food  Maxuf.\cture, 
as  there  we  have  made  frequent  references  to  the  in¬ 
creasing  use  of  liver.  In  fact,  far  from  being  dis¬ 
carded.  so  much  liver  is  being  used  in  present-day 
therapy  that  it  is  almost  impossible  for  the  ordinary 
housewife  to  buy  it,  and  the  price  is  high.  Again  he 
says  “  tinned  meats,  embalmed  meats  are  almost 
valueless”:  still  the  army  managed  to  get  along  all 
right  with  bully  beef. 

There  are  not  many  philosophers  who  can  rival 
Eustace  Miles  in  backing  up  theory  with  so  many 
practical  illustrations. 

The  Campden  Report. 

We  were  glad  to  receive  the  annual  report  (1930- 
1931)  of  the  Fruit  and  Vegetable  Preservation  Re¬ 
search  Station  at  Campden,  Gloucestershire.  No 
doubt  every  canner  will  feel  the  same  way,  as  this 
report  contains  a  large  amount  of  useful  information. 
Following  several  pages  devoted  to  a  general  account 
of  the  work  and  growth  of  the  Station  is  a  report  by 
Hirst  and  Adam  of  tests  carried  out  on  canning  a 
large  variety  of  strawberries.  It  is  shown  that  the 
qualities  most  to  be  desired  in  varieties  of  straw¬ 
berries  for  canning  are  brightness  and  uniformity  of 
colour,  evenness  in  size  and  shape,  firmness  of  tex¬ 
ture.  ease  of  plugging,  and  richness  of  flavour. 

Then  follow  reports  of  tests  on  the  canning  of 
cherries,  cultivated  blackberries,  raspberries,  black 
currants,  and  plums. 

The  rest  of  the  report  is  given  over  to  a  descrip¬ 
tion  of  the  results  of  canning  tests  on  varieties  of 
peas,  stringless  beans,  broad  beans,  beetroots, 
carrots,  cauliflower,  celery,  leeks,  onions,  new 
potatoes,  spinach,  sprouts,  and  turnips. 

Again,  F.  Hirst  and  W.  B.  Adam  are  to  be  con¬ 
gratulated  on  the  valuable  services  they  have  ren¬ 
dered  to  the  English  canning  industry.  One  of  the 
most  striking  features  of  the  rapid  growth  of  the 
Research  Station  is  brought  out  by  the  table  given  on 


162  FOOD  MANUFACTURE  [June.  1932 

I  ■  ■  ^  -  I 


page  13  of  the  report,  showing  the  number  of  visitors 
received  each  montli.  In  October,  November,  and 
December,  1930,  there  were  3,  7,  and  2  respectively, 
while  in  June,  July,  and  August,  1931.  there  were 
3O,  122,  and  64  respectively. 


Canned  Wheat. 

In  March  we  wrote,  “  We  have  come  across  many 
varieties  of  tinned  foods,  but  we  must  confess  that 
canned  wheat  was  not  among  them.”  That  only 
proves  our  ignorance,  for  an  American  correspondent 
writes,  ‘‘  When  first  I  heard  of  canned  wheat  it  was 
back  in  1919  and  the  idea  struck  me  quite  cold.  .  .  . 
We  used  three  cans  at  our  home  and  I  will  say,  for 
your  benefit,  that  the  product  was  excellent,  provided 
that  one  has  plenty  of  cream  and  sugar  to  add  to  it.” 
At  the  same  time,  it  does  not  appear  to  have  become 
a  very  popular  product,  as  one  gathers  that  there  is 
probably  only  one  manufacturer  of  canned  whole 
grain  wheat  in  the  United  States. 


experts  who  know  and  understand  what  they  are 
talking  about,  not  by  people  who  dash  into  a  lobby  to 
vote  when  the  bell  rings. 

Dried  Fruits. 

At  the  same  meeting,  Nichols  and  Cruess  dis¬ 
cussed  the  present  status  of  sulphur  dioxide  as  a 
dried  fruit  preservative.  They  asserted  that  no  harm¬ 
ful  effects  have  been  shown  to  result  from  the  sul¬ 
phurous  acid  in  dried  fruits,  even  when  eaten  in  ex¬ 
cessive  amounts,  and  no  satisfactory  substitute  has 
been  found  for  use  in  fruit  drying.  The  use  of  sul¬ 
phurous  acid  greatly  improves  the  appearance  of  the 
product  and  prolongs  its  usefulness.  Moreover,  it 
has  recently  been  shown  that  sulphurous  acid  is 
essential  to  the  preservation  of  the  vitamins  A  and  C, 
of  which  several  of  the  fruits  commonly  dried  arc 
good  sources.  From  this  point  of  view  a  minimum 
requirement  rather  than  a  maximum  tolerance  of  sul¬ 
phurous  acid  seems  preferable. 


National  Mark  Flour. 

Those  who  were  responsible  for  the  introduction  of 
the  National  Mark  for  flour  are  just  beginning  to 
realise  some  of  the  pitfalls  and  quagmires  which  beset 
the  path  of  the  champion  of  all-English  flour. 

It  was  interesting  to  read  Dr.  Salter’s  remarks  on 
moving  the  rejection  of  the  Wheat  Bill  on  its  second 
reading.  He  told  us  that  about  two  years  ago  the 
Kitchen  Committee  of  the  House  decided  that  all 
bread  delivered  for  use  in  the  House  of  Commons 
should  be  made  of  National  Mark  flour,  wholly  home 
grown,  and  orders  were  duly  despatched  to  the  con¬ 
tractors  to  supply  only  bread  which  was  made  exclu¬ 
sively  from  British  flour.  The  bread  supplied  was  so 
horrible  and  the  complaints  were  so  numerous  that 
the  Kitchen  Committee  had  to  countermand  the 
order.  Dr.  Salter  maintained  that  the  Members  of 
the  House  found  out  by  experience  the  poor  quality 
of  all  English  flour,  and  hence  the  supply  of  such  was 
promptly  countermanded. 

Our  only  remark  on  this  matter  is  that  it  does  seem 
curious  that  one  department  of  the  Government 
should  spend  public  money  on  advertising  all  English 
flour  and  try  to  persuade  other  people  to  eat  National 
Mark  bread  which  the  members  of  Parliament  won’t 
eat  themselves!  However,  we  do  not  pretend  to  be 
sufficiently  intelligent  to  appreciate  the  finer  points  of 
political  subtleties.  Nevertheless,  a  correspondent 
asks:  “How  many  of  those  custodians  of  our 
destinies  who  voted  for  the  Wheat  Bill  (or  against  it 
for  that  matter)  know  anything  about  gluten,  wheat 
blending,  or  anything  pertaining  to  milling?”  Again, 
our  intelligence  fails  to  respond.  We  should  have 
imagined  that  these  matters  are  best  dealt  with  by 


Flour  Adulteration. 

Frequently,  especially  on  the  Continent,  wheat 
flour  is  adulterated  by  the  addition  of  rye  or  barley 
flour.  For  the  detection  of  this,  accurate  microscopic 
examination  is  necessary,  and  except  in  the  hands  of 
experienced  microscopists  the  test  may  fail.  A  new 
and  simple  method  has  recently  been  described  by 
Rudolph  and  Barsch  {Cliem.  Ztg.,  1931,  vol.  55, 
p.  995).  Rye  and  wheat  flours  are  distinguished  from 
each  other  by  stirring  about  5  grm.  of  the  material 
with  sufficient  hydrochloric  acid  (s.g.,  i‘i24)  to  make 
a  tough,  pasty  mass.  When  treated  thus  rye  meal 
soon  assumes  a  red  colour  which  gradually  increases 
in  depth,  whereas  wheat  flour  shows  no  change.  The 
presence  of  10  per  cent,  of  rye  flour  in  wheat  flour  is 
detectable  in  this  way. 

The  presence  of  barley  meal  in  rye  or  wheat  flour 
can  also  be  simply  detected.  Five  grams  of  the  flour 
are  digested  with  50  c.c.  cold  w'ater  and  filtered. 
Ten  c.c.  of  the  filtrate  are  treated  with  2  c.c.  hydro¬ 
chloric  acid,  which  gives  a  pronounced  turbidity  and 
on  heating  a  flocculent  precipitate  with  either  rye  or 
wheat  flour  extract;  with  barley  there  is  no  turbidity. 
Five  c.c.  of  the  acid  wheat  or  rye  extract  are  treated 
with  10  c.c.  96  per  cent,  alcohol.  The  barley  extract 
immediately  turns  turbid  and  later  gives  a  flocculent 
deposit,  while  rye  or  wheat  develops  at  the  most  a 
very  slight  opalescence.  Aqueous  barley  meal  ex¬ 
tract  is  coloured  intensely  yellow'  by  25  per  cent, 
ammonia.  Barley  meal  is  turned  brown  by  25  per 
cent,  ammonia,  wheat  flour  is  unaffected,  and  rye  is 
turned  a  greenish-yellow  colour.  If  the  flours  are 
stirred  with  ethyl  acetate  instead  of  ammonia  solu¬ 
tion,  barley  meal  becomes  brown  or  brownish-yellow 
and  wheat  or  rye  pale  green. 
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The  Manufacture  of 
Pure  Malt  Vinegar  »  » 


The  first  part  of  a  comprehensive  account  of 
the  manufacture,  properties,  uses,  etc.,  of 
pure  malt  vinegar. 


IT  MAY  be  as  well  to  preface  this  description  of  the 
manufacture  of  pure  malt  vinegar  by  stating  that  the 
words  "pure  malt  vinegar”  have  been  chosen  ad¬ 
visedly,  At  one  time  there  was  as  much  confusion 
in  the  various  terms  applied  to  vinegar  as  there  is  at 
the  present  time,  and  as  a  result  the  Association  of 
Vinegar  Brewers  appealed  to  the  Local  Government 
Hoard  in  1911  for  a  legal  definition  of  malt  vinegar. 
I'he  Board  replied  that  it  had  no  power  to  comply 
with  this  request,  but  suggested  that  the  following 
definitions  might  be  acceptable  to  all  parties : 

General  Standard  for  Vinegar. — Vinegar  is  a  liquid 
derived  wholly  from  alcoholic  and  acetous  fermenta¬ 
tions;  it  shall  not  contain  less  than  4  grammes  of 
acetic  acid  (CH,COOH)  in  100  cubic  centimetres  of 
vinegar;  it  shall  not  contain  arsenic  in  amounts  ex¬ 
ceeding  0  0143  milligramme  per  100  cubic  centimetres 
of  vinegar,  nor  any  sulphuric  or  other  mineral  acid, 
lead  or  copper,  nor  shall  it  contain  any  foreign  sub¬ 
stance  or  colouring  matter  except  caramel. 

Malt  Vinegar  is  derived  wholly  from  malted  barley 
or  wholly  from  cereals,  the  starch  of  which  has  been 
saccharified  by  the  diastase  of  malt. 

Artificial  Vinegar. — Artificial  vinegar  is  any  vine¬ 
gar  or  substitute  containing  or  derived  from  any  pre¬ 
paration  containing  any  added  acetic  acid  which  is 
not  wholly  the  product  of  alcoholic  and  subsequent 
acetous  fermentation,  etc. 

It  is  the  opinion  of  the  authors  that  this  definition, 
although  accepted  by  many,  is  not  satisfactory;  no 
one  would  expect  ”  malt  extract  ”  to  be  the  substance 
derived  wholly  from  malted  barley  or  wholly  from 
cereals,  the  starch  of  which  has  been  saccharified  by 
the  diastase  of  malt;  in  fact,  the  Report  of  the  Phar¬ 
macy  Sub-Committee  of  the  Pharmacopoeia  Commis¬ 
sion  states  definitely  that  “  Extract  of  malt  is  pre¬ 
pared  from  sound,  malted  grain  of  barley,  Hordcum 
disticlion,  Linn,,  by  infusion  with  water  at  a  suitable 
temperature,  etc.” 

It  would  appear  that  the  result  of  this  definition  is 
to  make  the  position  worse  now  than  it  was  before 
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1911,  since  it  is  now  frequently  impossible  to  state  by 
what  method  vinegar  has  been  prepared.  The  result 
of  this  is,  to  the  authors’  knowledge,  that  attempts 
have  been  made  to  pass  off  vinegar  containing  added 
artificial  acetic  acid  as  genuine  pure  malt  vinegar; 
ammonium  sulphate  and  phosphate  have  been  added 
to  simulate  the  nitrogenous  constituents  of  grain, 
although,  when  converter  sugar  prepared  from  maize 
grits  has  been  employed,  this  procedure  is  unneces¬ 
sary,  and  is,  moreover,  easily  detected. 

While  rapid  strides  have  taken  place  in  the  prepara¬ 
tion  of  yeast  during  the  last  few  years,  little  advance 
has  been  made  in  the  brewing  of  vinegar.  On  the 
Continent  it  has  now  become  customary  to  utilise 
stoneware  acetifiers  of  small  capacity,  but  wooden 
vessels,  such  as  are  described  in  this  article,  are  the 
general  rule  in  this  country,  with  the  notable  excep¬ 
tion  of  a  modern  brewery  at  Hull,  equipped  and  run 
by  the  Distillers  Company  for  the  manufacture  of 
“  natural  fermentation  vinegar.” 

Owing  also  to  the  tendency  of  vinegar  brewers  in 
this  country  to  keep  their  processes  secret,  there  has 
grown  up  a  considerable  confusion  of  terms;  some 
breweries  use  the  terms  “  gyle,”  "  wash,”  and 
“  wort  ”  almost  indiscriminately,  but  an  attempt  is 
made  in  this  paper  to  follow  beer  brewing  practice 
by  calling  all  unfermented  liquors  worts. 

Processes  Involved. 

In  the  brewing  of  malt  vinegar  three  distinct  pro¬ 
cesses  are  involved:  (i)  Mashing,  or  the  extraction 
of  malt  with  water,  during  which  process  starch  is 
converted  to  sugars  and  dextrin,  and  proteins  and 
salts  are  rendered  soluble;  (2)  fermentation,  or  the 
conversion  of  sugars  to  alcohol  and  carbon  dioxide; 
(3)  acetification,  or  the  oxidation  of  alcohol  to  acetic 
acid. 

It  is  the  object  of  the  brewer  to  obtain  the  required 
strength  of  vinegar  as  economically  as  possible  and. 
with  this  object  in  view,  each  stage  of  manufacture 
must  be  carefully  watched. 


164 


FOOD  MANUFACTURE 


[June,  1932 


Preparation  of  the  Mash. 

The  raw  material,  malt,  is  sometimes  brought  to 
the  brewery  already  ground,  but  as  malt  deteriorates 
rapidly  once  it  has  been  ground,  it  is  more  usual  to 
grind  it  immediately  before  use.  A  brewery  should 
be  fitted  up  so  that  all  stages  will  work  as  far  as  pos¬ 
sible  on  the  gravity  feed  principle  (see  Fig.  i )  and,  to 
this  end.  the  grist  mill  is  best  placed  on  the  top  floor 
above  the  mash  tun. 

The  grain  is  first  sieved  to  remove  foreign 
material,  stones  and  foreign  seed,  and  fed  into 
the  mill,  where  it  is  either  crushed  or  ground  before 
passing  on  to  a  conical  wooden  container  called 
the  grist  case.  Situated  on  the  same  floor  as  the 
mill  is  a  large  tank,  known  as  the  hot  liquor  back; 
this  is  fitted  with  steam  pipes,  so  that  water  of  any 
desired  temperature  may  be  supplied  to  the  mash  tun. 
Immediately  above  the  mash  tun  is  a  mi.xer  or  mash¬ 
ing  machine,  in  which  the  grist  and  water  are  inti¬ 
mately  mixed  in  the  requisite  proportions,  and  the 
goods  enter  the  tun  in  a  more  or  less  uniform  condi¬ 
tion.  Forty-five  gallons  of  water  are  allowed  for 
every  quarter  of  malt  and  a  charge  of  10  quarters 
can  be  fed  into  the  tun  in  about  15  to  20  minutes. 

The  mash  tun  consists  of  a  large  wooden  vat  fitted 
with  a  perforated  false  bottom  and  with  metal  rakes, 
which  travel  round  on  a  vertical  spindle  and  whose 
object  it  is  to  keep  the  goods  in  motion,  when  re¬ 
quired.  during  the  process  of  mashing.  A  sparge 
with  revolving  arms  is  placed  near  the  top  of  the  tun, 
and  two  or  more  large  diameter  pipes  in  the  bottom 
to  draw  off  the  wort  after  mashing.  Between  the 
false  bottom  and  the  real  base  of  the  mash  tun  is  a 
perforated  spiral  coil,  by  which  water  or  steam  may 
be  underlet  in  order  to  dilute  the  liquor  or  raise  the 
temperature  of  the  goods.  A  removable  wooden  lid 


closes  the  tun  during  mashing.  At  the  commence¬ 
ment  of  the  mash  the  rakes  are  set  in  motion  and  the 
goods  enter  at  a  temperature  of  130®  F.  After  stand¬ 
ing  for  half  an  hour,  a  further  (|uantity  of  water, 
too  gallons  per  quarter  and  at  a  temperature  of 
175°  F.,  is  underlet  into  the  tun,  bringing  the  final 
temperature  to  144®  F.  The  goods  are  raked  for 
15  minutes  and  allowed  to  stand  for  2  hours.  The 
wort  is  drawn  off  and  flows  into  a  rectangular  wooden 
tank,  known  as  the  underback,  from  which  it  is 
pumped  over  a  vertical  refrigerator,  cooled  to  65®  to 
75®  F.,  according  to  the  temperature  of  subsequent 
fermentation,  and  run  into  the  fermenting  round. 
The  object  of  the  rapid  cooling  is  to  prevent  the  sour¬ 
ing  of  the  wort  and  the  formation  of  lactic  and 
butyric  acids.  The  grains  in  the  mash  tun  are  mashed 
a  second  time  at  152®  F'.,  45  gallons  of  water  being 
allowed  for  each  original  quarter  of  malt.  The  wort 
is  run  off  and  sparging  commenced  immediately, 
9  gallons  of  water  at  200®  F.  being  allowed  for  each 
quarter  of  malt. 

Alternatively,  the  mashing  process  may  be  carried 
out  directly  at  a  temperature  of  147®  F.,  in  which 
case  the  full  quantity  of  water  is  added  at  first  and 
sparging  is  begun  immediately  the  wort  is  run  off. 
The  gravity  of  the  wort  must  be  watched  carefully,  as 
the  strength  of  the  final  vinegar  will  depend  on  this; 
a  wort  prepared  as  described  will  have  a  gravity  of 
about  I  055  to  I  056,  and  on  fermentation  a  gyle  con¬ 
taining  about  6-0  per  cent,  of  alcohol  should  be  ob¬ 
tained,  the  gravity  meanwhile  dropping  to  i  cco. 

In  the  preparation  of  vinegar  from  malt  only  a 
soft  full-bodied  malt  is  employed,  possessing  a  low 
diastatic  activity  (about  30®  Lintner),  but  for  the 
hydrolysis  of  added  cereal  a  hard  steely  malt  with  a 
high  diastatic  activity  is  used.  Various  methods  are 
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Fig.  2. — “  Paraflow  ”  Wort  Coolers. 

(Courtesy  of  the  Aluminium  Plant  and  Vessel  Co.,  Ltd.) 


employed  for  the  preparation  of  such  a  wort,  accord- 
injj:  to  vvhetlier  barley,  rice,  or  maize  grits  are  added, 
hut  it  is  best  to  gelatinise  the  added  starch  by  means 
of  steam  before  running  it  into  the  mash  tun  together 
with  sufficient  cold  water  to  bring  the  final  tempera¬ 
ture  of  the  mash  to  about  140“  to  147*  F.  It  is 
customary  to  add  oats  to  the  mash  tun  when  using  a 
mixed  mash,  as  these  assist  in  the  running  off  of  the 
wort.  Typical  proportions  for  a  mixed  mash  are 
malt  27-5  quarters,  barley  55  quarters,  and  oats  17-3 
(juarters.  Solid  glucose  and  converter  starch  are 
added  by  some  manufacturers,  but  vinegars  prepared 
by  this  method  should  not  be  described  as  malt  vine¬ 
gars.  and  their  preparation  will  not  be  described. 


Alcoholic  Fermentation. 

The  wort  in  the  fermenting  round  is  now  pitched 
with  yeast  to  convert  fermentable  sugars  into  alcohol 
and  carbon  dioxide.  Fresh  distillers’  yeast  is  the  most 
suitable  variety  to  use,  and  jJS  lb.  are  required  for 
the  complete  fermentation  of  J,ooo  gallons  of  wort. 
The  yeast  is  mi.xed  into  a  thin  paste  with  a  gallon  or 
two  of  the  wort  and  allowed  to  stand  for  about 
JO  minutes,  during  which  time  a  good  head  is  formed, 
and  at  this  stage  the  mixture  is  transferred  to  the 
wort  in  the  fermenting  round,  fermentation  being 
allowed  to  proceed  for  about  seven  days,  the  actual 
time  required  being  longer  or  shorter  according  to 
the  temperature  of  fermentation.  The  temperature 
of  pitching  and  fermentation  varies  according  to 
breweries  and  the  type  of  yeast  employed;  old- 
fashioned  brewers  prefer  to  pitch  at  about  65°  F.  and 
ferment  below  78*  F.,  while  many  of  the  more  ad¬ 
vanced  ones  pitch  at  75*  F.  and  allow  the  temperature 
to  rise  as  high  as  95°  F. 

After  fermentation  the  gyle  is  racked  off  into  large 
storage  vats  and  allowed  to  stand  for  at  least  fourteen 
days;  many  brewers  prefer  to  keep  this  alcoholic 
wash  for  several  months  before  acetification.  During 
storage  a  preliminary  acetification  takes  place,  as 
much  as  2  per  cent,  of  acetic  acid  being  formed,  and, 
due  to  the  presence  of  more  alcohol  at  this  period, 
a  higher  percentage  of  esterification  takes  place,  with 
a  consequent  improvement  in  the  flavour  of  the 
finished  vinegar.  This  period  of  storage  also  assists 
in  the  clarification  of  the  gyle  and  removes  much 
finely  suspended  matter,  making  the  final  filtration  an 
easier  process. 

After  fermentation  the  alcoholic  wash  should  be 
tested  chemically,  the  alcoholic  strength  and  the 
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gravity  being  determined.  The  alcohol  content  in 
our  case  will  be  about  6-5  per  cent,  and  the  gravity 
about  I  000. 

The  Acetifier. 

Before  discussing  the  process  of  acetification  it  may 
be  of  interest  to  give  a  short  description  of  the  con¬ 
struction  and  packing  of  a  small  acetifier.  Reference 
to  the  accompanying  diagram  (see  b'ig.  4)  will 
make  this  clearer.  The  acetifier  consists  essentially 
of  a  tall  conical-shaped  wooden  vat  of  about  8.000 
gallons  capacity,  this  being  large  enough  to  take  a 
charge  of  2,000  gallons  of  gyle.  It  is  usual  to  erect 
the  acetifier  on  concrete  or  brick  pillars,  so  that  the 
bottom  is  raised  about  2  feet  from  the  ground.  The 
staves  are  made  as  narrow  as  possible,  sitve  the  tem¬ 
perature  during  acetification  will  rise  above  100°  F., 
and  consequently  the  narrower  the  staves  the  less  the 
distortion  due  to  heat  variation.  A  stout  wooden 
pillar  is  fixed  to  the  floor  inside  the  vat,  and  to  this 
are  attached  two  frameworks  of  spider-web  structure 
to  serve  as  supports  for  the  birch  twigs. 

The  acetifier  is  so  arranged  that  half  its  volume  is 
filled  with  birch  twigs,  the  lower  half  being  left  for 
vinegar  and  air.  The  packing  of  the  acetifier  requires 
much  practise  and  care,  since  the  successful  working 
depends  to  a  great  extent  upon  the  easy  passage  of 
air  and  vinegar  over  as  large  a  surface  of  twigs  as 
possible.  Birch  twigs  are  usually  employed  as  the 
medium  to  which  the  acetic  acid  bacteria  may  attach 
themselves,  though  wood  shavings,  basket-work,  and 
even  coke  have  been  employed  for  the  purpose.  The 
twigs  arrive  at  the  brewery  tied  up  into  small  neat 
bundles,  and  these  are  thoroughly  cleansed  by  im¬ 
mersion  in  very  hot  water,  after  which  they  are 
drained  and  dried.  The  bundles  are  packed  on  to  the 
wooden  frameworks  one  at  a  time,  as  shown  in  the 
diagram,  the  first  layer  lying  parallel  to  the  radial 
struts,  the  second  layer  at  right  angles  to  the  first, 
and  so  on  alternately  to  the  top  of  the  acetifier.  Care 
must  be  exercised  that  those  bundles  nearest  to  the 
central  suppK>rt  are  not  packed  too  tightly  together 
and  that  those  on  the  outside  are  sufficiently  close. 
By  this  means  a  correct  distribution  of  air  currents 
passing  upwards  from  below  is  assured,  otherwise 
the  greater  part  would  pass  through  the  outside 
layers  and  little  or  none  through  the  central  portion. 
For  the  supply  of  air  to  the  acetifier  i-inch  holes  are 
sometimes  bored  in  the  side  of  the  vat  a  little  below 
the  lower  layer  of  twigs,  and  these  may  be  opened  or 
shut  by  means  of  tightly  fitting  plugs.  A  better 
method,  however,  is  to  run  two  large  ebonite  pipes 
through  the  base  of  the  acetifier,  adjacent  to  the 
central  pillar,  as  illustrated  in  the  diagram.  The  tops 
of  these  pipes  are  covered  with  a  cowl  to  prevent 
vinegar  falling  into  them,  and  they  are  continued  on 
the  outside  of  the  acetifier  by  short  pieces  of  metal 
piping.  .A  short  distance  from  the  end  of  each  pipe 
a  narrow  slot  is  made  halfway  across,  and,  to  regulate 
the  air  supply,  pieces  of  tinplate  bored  with  holes  of 
different  sizes  may  be  dropped  into  these.  The  sparge 
box  and  arms,  constructed  of  ebonite,  are  fitted  at 
the  top  of  the  central  pillar  in  such  a  way  that  the 
whole  may  rotate  freely  about  a  vertical  axis.  The 
top  of  the  acetifier  is  wooden  and  is  perforated  with 
about  forty  holes  i  inch  in  diameter.  These  holes 
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Fig.  4. — Diagram  Illustrating  Construction  and  Packing  of  an 
Acetifier. 

are  provided  with  tightly  fitting  wooden  pegs,  which 
may  be  removed  at  will  m  order  to  adjust  the  amount 
of  the  air  supply.  Continuous  circulation  of  the 
alcoholic  wash  is  ensured  by  an  external  pipe  from 
the  bottom  of  the  acetifier  to  the  top  of  the  sparge 
box,  the  flow  being  maintained  by  a  small  rotary 
pump,  driven  by  a  i  h.p.  motor. 

Acetification. 

The  most  important  and  difficult  part  of  the  process 
is  the  acetification  of  the  gyle,  and  before  this  can 
take  place  the  birch  twigs  have  to  be  inoculated  with 
a  culture  of  the  acetifying  organism,  known  as  myco- 
derma  aceti.  The  most  satisfactory  method  of  doing 
this  is  to  obtain  about  50  gallons  of  freshly  brewed, 
unfiltered  vinegar  from  another  brewery  and  to  pass 
this  over  the  twigs,  About  2,000  gallons  of  wash 
are  now  run  into  tlie  base  of  the  acetifier  and  the 
pump  set  in  motion.  At  the  same  time  steam  is 
passed  through  the  jacket  surrounding  the  vertical 
pipe  in  order  to  raise  the  temperature  slowly.  The 
liquid  leaving  the  sparge  box  runs  in  fine  streams 
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from  the  holes  in  the  arms  and  the  force  exerted  in 
the  process  is  sufficient  to  set  the  arms  in  motion 
and  distribute  the  wash  evenly  over  the  whole  of 
the  top  surface,  whence  it  trickles  down  through  the 
birch  twigs.  About  half  the  pegs  in  the  cover  of  the 
acetifier  are  removed  and  a  watch  kept  on  the  tem- 
IK-rature  of  the  vinegar  at  the  bottom.  After  a  time 
the  temperature  rises  spontaneously,  even  though  the 
steam  is  turned  off;  it  is,  however,  kept  at  94“  F. 
until  2  per  cent,  of  acetic  acid  is  formed,  and  is 
allowed  to  increase  slowly  until  about  no®  F.  is 
reached,  and  this  is  maintained  by  a  careful  adjust¬ 
ment  of  the  air  inlets  and  outlets  and  by  regulating 
the  speed  at  which  the  wash  passes  over  the  birch 
twigs.  It  sometimes  occurs  that,  through  faulty 
regulation  of  the  air  supply,  the  temperature  of  the 
wash  rises  too  high;  this  retards  the  activity  of  the 
bacteria  and  also  causes  a  loss  of  the  volatile  con¬ 
stituents  of  the  vinegar;  in  such  a  case  cold  water  is 
passed  through  the  jacketed  pipe  and  the  temperature 
again  reduced  to  the  optimum. 

The  time  taken  to  convert  a  charge  of  alcoholic 
wash  into  vinegar  is  from  seven  to  ten  days,  and 
during  this  period  daily  samples  must  be  taken  and 
tested  for  their  alcoholic  and  acetic  acid  contents.  A 
typical  graph  of  the  first  run  of  a  recently  packed 
acetifier  is  shown  in  Fig.  5.  Towards  the  end  of 
the  process  greater  vigilance  is  required,  because  a 
point  is  reached  when  the  acetic  acid  produced  is  at  a 
maximum,  and  if  the  vinegar  is  still  allowed  to  re¬ 
main  in  the  acetifier  destruction  of  the  acetic  acid 
begins  to  take  place,  causing  a  rapid  fall  in  the 
acidity.  At  this  stage  the  vinegar  is  rapidly  trans¬ 
ferred  to  a  suitable  storage  vat.  and  it  will  now  be 
found  that  the  alcoholic  strength  varies  from  0  2  to 
0-5  per  cent.  The  first  run  in  a  newly  packed  acetifier 
invariably  yields  a  vinegar  slightly  low  in  acid,  a 
deficiency  varying  from  0  5  to  10  per  cent.,  but  sub¬ 
sequent  runs  give  products  of  the  maximum  strength. 

The  losses  taking  place  in  an  acetifier  during  the 
oxidation  of  alcohol  into  acetic  acid  are  rather  heavy; 
even  when  worked  under  ideal  conditions  about  35  to 
40  per  cent,  of  the  theoretical  amount  of  acid  is  lost. 


TiMt  m  DAYS 

Fig.  S. — Typical  Graph  of  the  First  Kun  of  a  Recently  Packed 
Acetiher. 
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Thus  an  alcoholic  wash  containing  6-5  per  cent,  of 
alcohol  should  theoretically  yield  a  vinegar  contain¬ 
ing  8-5  per  cent,  of  acid,  whereas  in  actual  practice  the 
content  will  not  exceed  5-4  per  cent. 

After  removal  of  the  vinegar  from  the  acetifier,  it 
should  be  stored  for  as  long  a  period  as  possible. 
During  this  time  the  flavour  improves  and  suspended 
matter  deposits  at  the  bottom  of  the  vat,  thereby 
facilitating  subsequent  filtration. 

Filtration. 

Many  types  of  filter  have  been  employed  for  the 
clarification  of  vinegar,  ranging  from  barrels  contain¬ 
ing  grape  skins  to  the  most  modern  forms  of  filter. 
Until  recently,  paper  pulp  has  formed  a  very  popular 
bed  through  which  to  pass  the  vinegar,  the  usual 
method  being  to  employ  a  vat  fitted  with  a  false 
bottom  about  one  third  of  the  way  up.  This  false 
bottom  was  pierced  with  numerous  holes  and  was 
covered  with  cloth,  on  the  top  of  which  was  run  a 
layer  of  paper  pulp  specially  prepared  at  the  right 
consistency  in  a  washing  machine.  The  vinegar  to 
be  filtered  flowed  on  to  this  bed  and  slowly  trickled 
through  into  the  lower  portion,  if  necessary  being 
returned  to  the  top  of  the  vat  again  for  reclarifica- 


FlG.  6. — A  36-Chaaiber  Jacketed  Filter  Press  provided  with 
Independent  and  Visible  Outlet  to  each  Filter  Chamber. 

The  plates  and  frames  may  be  constructed  of  various  materials 
according  to  requirements. 

{Courtesy  of  Robert  Kellie  and  Son.,  Ltd.) 

tion  or  passed  through  a  second  filter.  The  disad¬ 
vantages  of  this  type  were  numerous;  the  prepara¬ 
tion  of  the  filter  occupied  a  considerable  time,  the 
vinegar  did  not  run  clear  at  first,  and,  when  it  did 
do  so,  the  rate  of  filtration  was  slow,  while  the 
periodic  cleaning  was  a  nuisance.  This  type  of  filter 
has  now  been  replaced  in  most  breweries  by  more 
modern  ones  of  the  patent  type,  which  possess  one 
or  more  of  the  following  advantages — size,  porta¬ 
bility,  and  last,  but  not  least,  better  clarification, 

A  suitable  type  of  filter  is  one  in  which  the  arrange¬ 
ment  of  filter  plates  permits  of  a  very  large  surface 
of  filter  being  exposed,  while  occupying  a  compara¬ 
tively  small  total  volume  (see  Fig.  7).  These  filter 
plates  are  made  up  on  frames,  consisting  of  a  central 
screen,  to  which  cotton  pulp  is  attached  by  means  of 
hydraulic  pressure,  and  are  laid  in  the  filter  alternately 
with  coarse  mesh  screens,  open  to  the  outer  surface 
of  the  filter,  but  separated  from  the  central  column 
by  means  of  a  small  rubber  gasket.  Thus,  there  may 
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Fig.  7. — A  Karl  Kiefer  Double  Plate  Filter,  showing  the 
arrangement  of  the  Filter  Plates. 

I)c  forty-four  of  these  plates,  each  of  24  inches 
diameter,  and  between  tlieiii  tliey  expose  a  total  filter 
surface  of  21.000  square  inches.  The  filter  plates  may¬ 
be  formed  at  any  pressure  that  may  be  required, 
nsnally  at  about  35  lb.  pressure,  and  owinjj;  to  the 
small  spaces  between  the  til)res  all  bacteria  and  yeast 
cells  are  removed,  thus  ensuring;  a  sterile  filtrate,  as 
well  as  a  candle-brijilit  vinej^ar.  if  the  filter  has  been 
properly  prepared.  'I'he  vinej^ar  enters  the  filter 
through  a  pipe  at  the  bottom,  finds  its  way  to  the 
top  of  the  filter  in  the  outer  annular  sp.ice,  enters  the 
coarse  mesh  screens,  passes  throni^h  the  pulp,  and 
thence  flows  into  the  fine  mesh  screens,  into  the 
central  p.-issaj^e.  and  from  there  to  the  outlet  of  the 
filter  at  the  bottom.  When  the  filter  has  been  packed, 
and  before  bein^  used  for  the  filtration  of  vinej^ar.  it 
should  be  sterilised  by  live  steam:  this  is  done  j^radu- 
ally  and  at  low  pressure  in  order  not  to  disturb  the 
filtering  medium.  Filtration  may  be  carried  out  at 
low  pressure,  or.  in  order  to  increase  the  rate  of 
filtration,  pressures  up  to  8f)  lb.  are  quite  satis¬ 
factory  and  >,Mve  a  sterile  and  candle-brij^dit  vinej^ar. 


.\s  will  be  appreciated,  the  filter  will  become  choked 
eventually  with  suspended  matter  removed  from  the 
vinej^ar.  and,  to  clean  it.  all  that  is  necessary  is  to  un¬ 
screw  the  top,  remove  the  filter  pads  by  means  of  a 
special  handle,  break  up  the  pulp  into  a  washer,  and 
then  reform  the  plates  in  a  packer. 

Instead  of  usinjj:  pulp  filters,  ^;ood  results  are  ob¬ 
tained  by  employinj;  almost  any  other  kind  of  pres¬ 
sure  filter,  preferably  of  the  wooden  plate  and  frame 
type,  in  conjunction  with  Celite  Filter-Aid  applied  as 
an  initial  coating-  to  the  filter  cloths  and  as  an  addi¬ 
tion  to  the  main  batch  of  vinegar.  For  the  pre-coat 
about  5  11).  of  the  Filter-Aid  for  every  100  sq.  ft.  of 
filterinjf  area  will  be  required.  This  forms  a  thin 
layer  which  prevents  the  meshes  of  the  cloth  from 
becominjj^  cloj4:j;ed  and  keeps  the  main  filter  cake 
from  coming?  into  direct  contact  with  the  cloth.  The 
quantity  of  P'ilter-Aid  mi.xed  with  the  main  batch 
amounts  to  about  o-i  to  0-25  per  cent,  by  weij^ht  of 
the  vinegar  filtered,  and  this  ensures  a  porous  and 
free-filterinj^  cake.  There  are  several  j^rades  of 
Filter-Aid,  and  they  are  milled  from  pure  dia- 
tomaceous  silica,  the  individual  particles  of  which 
are  microscopic  in  size,  porous,  and  inert. 

X’ine^ar,  on  leaviti}'  the  filter,  possesses  a  pale 
straw  colour:  the  reddish-brown  colour  usually  asso¬ 
ciated  with  it  is  due  to  the  addition  of  caramel.  C  are 
must  be  taken  in  the  selection  of  a  caramel  for 
vinej^ar  colourinj^,  as  some  caramels  do  not  j^ive  an 
immediate  turbidity,  but  throw  down  a  deposit  after 
standinj^  for  a  short  time.  A  f'ood  quality  caramel 
must,  therefore,  be  specified,  so  that  the  brilliancy  of 
the  vinejjar  is  not  impaired,  and  about  4  to  7  lb.  are 
added  to  each  100  {gallons,  dependiu};  on  the  colour 
value  of  the  caramel  and  on  tlie  e.xact  tint  required. 
The  colour  of  both  the  caramel  and  the  finished 
vinej^ar  should  be  standardised  by  means  of  a  tinto¬ 
meter:  a  j^^ood  vinej^ar  caramel  should  have  a  colour 
value  of  approximately  30,000“  measured  on  the 
Lovibond  Tintometer. 

E.xperimental  work  has  been  carried  out  recently 
on  the  use  of  the  .Sharpies  .Super-Centrifuj^e  in  the 
clarification  of  vinej^ar,  and  althouj^h  the  authors 
have  not  had  any  experience  of  this  centrifu^ie  in  the 
actual  manufacture  of  vinej'ar.  it  would  appear  that 
this  should  be  a  most  useful  adjunct  to  a  larfje 
brewery.  A  larjje  centrifu}j:e  of  this  type  will  pass 
about  300  s^allous  of  vine>;ar  per  hour  and  remove 
most  of  the  suspended  matter,  but  will  not  make  it 
candle  brij^ht;  it  will,  however,  reduce  the  amount  of 
cleaning;  required  by  a  pulp  filter  considerably,  and 
the  advisability  of  its  installation  would  depend 
almost  entirely  on  the  output  of  the  brewery. 

(To  be  continued.) 


Manufacture  of  Sauces 

The  above  article  on  the  Manufacture  of  Vinegar  will  be  concluded  in  next  month’s  issue. 

The  authors  are  engaged  upon  an  exhaustive  article  dealing  with  the  Manufacture  of  Sauces, 
which  will  be  published  in  the  August  issue. 
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Fumigation  with  Ethylene  Oxide 

By  T.  H.  FAIRBROTHER,  M.Sc.,  F.l.C. 

One  of  the  most  difficult  problems  faced  by  almost  every  branch  of  the  food  industry  is  the 
elimination  and  suppression  of  pests.  For  this  reason  alone  zoe  are  careful  to  keep  readers 
in  touch  zvith  all  nezo  developments  in  fumigants  and  fumigation  methods.  In  the  Decem¬ 
ber,  1930.  issue  the  zvritcr  dealt  zoith  the  use  of  hydrogen  cyanide.  Since  that  time  much 
research  has  been  dez'oted  to  another  fumigant — ethylene  o.xidc — and  in  the  present  article 
the  zoritcr  summarises  such  information  as  has  been  published  on  the  subject. 


THE  FIRST  published  work  on  the  use  of  ethylene 
oxide  as  a  fumigant  appeared  in  Industrial  and 
linginecring  Chemistry,  August,  1928,  in  a  paper  by 
Cotton  and  Roark,  of  the  Bureau  of  Entomology  and 
Bureau  of  Chemistry  and  Soils,  Washington.  These 
workers,  in  the  course  of  an  investigation  of  several 
aliphatic  compounds  to  determine  their  value  as 
fumigants,  discovered  that  the  vapours  of  ethylene 
oxide  are  highly  toxic  to  insects. 

Properties  of  Ethylene  Oxide. 

Ethylene  oxide  is  made  by  the  action  of  caustic 
potash  on  ethylene  chlorhydrin  (CHjOHCHjCl).  At 
ordinary  temperatures  it  is  a  colourless  gas;  at  low 
temperatures  it  condenses  to  a  colourless  mobile 
liquid.  Boiling  point  lo  ^”  C.  Its  specific  gravity  at 
4*  C.  is  0  887.  Its  formula  is  (CH^J^C).  It  is  miscible 
with  water  in  all  proportions  and  is  soluble  in  the 
usual  organic  solvents.  It  is  very  reactive,  and  com¬ 
bines  with  all  compounds  having  a  labile  hydrogen, 
such  as  water,  alcohol,  ammonia,  and  acids.  The 
concentrated  vapours  are  inflammable,  but  concentra¬ 
tions  lethal  to  insects  can  be  used  with  safety. 

Toxicity. 

As  regards  to.xicity.  Cotton  and  Roark  state  that 
it  is  not  liighly  toxic  to  man,  but  when  inhaled  for  a 
long  time  it  produces  a  cyanosis,  which,  however,  is 
counteracted  by  the  use  of  carbon  dio.xide  gas.  In¬ 
teresting  work  on  the  toxicity  of  ethylene  oxide  is 
described  in  the  JUnited  States  Public  Health  Reports 
(vol.  45.  Xo.  32,  August,  1930,  p.  1832).  The  experi¬ 
ments  were  carried  out  on  guinea-pigs,  and  in  order 
of  occurrence  the  symptoms  produced  are  nasal  irri¬ 
tation.  eye  irritation,  blood-tinged  frothy  serous 
exudate  from  nostrils,  unsteadiness  on  feet  and  stag¬ 
gering.  inability  to  stand,  respiratory  disturbances, 
dysprea  and  gasping,  and  death.  Most  of  these 
symptoms  occurred  with  exposures  to  concentrations 
of  8-5  to  0-3  per  cent,  in  volume.  Eye  and  nose  irrita¬ 
tion  were  the  principal  .symptoms  with  exposure  to 
013  and  o  c6  per  cent.,  and  no  distinct  symptoms  were 
ob.served  with  e.xposure  to  0025  per  cent. 

From  the  standpoint  of  relative  toxicity  (concentra¬ 
tions  causing  acute  harm),  ethylene  oxide  is  less 
harmful  than  hydrogen  chloride  and  sulphur  dio.xide, 
more  harmful  than  chloroform  and  carbon  tetra¬ 
chloride,  and  similar  to  ammonia.  It  does  not 
possess  enough  odour  to  give  distinct  warning  of 
liarmful  concentrations,  but  it  causes  intolerable  irri¬ 
tation  to  the  eyes  and  nose  when  present  in  high 


concentrations,  and  moderate,  though  distinct,  irrita¬ 
tion  in  comparatively  safe  concentrations.  This  irri¬ 
tation  can  be  taken  as  a  warning  of  a  dangerous 
atmosphere  to  avoid  serious  injury. 

Original  Experimental  Work. 

In  their  preliminary  experiments.  Cotton  and 
Roark  used  half-litre  Erlenmeyer  flasks  containing 
200  grams  of  wheat  and  found  that  20  milligrams  per 
litre  constituted  the  minimum  lethal  dose  for  speci¬ 
mens  of  the  rice  weevil  under  those  conditions.  Tests 
on  a  larger  scale  were  conducted  in  a  500  cubic  foot 
fumigation  vault.  Insects  in  cotton  stoppered  glass 
vials  were  placed  in  the  vault.  The  fumigant  was 
applied  by  pouring  it  into  a  shallow  trough  near  the 
top  of  the  vault  or  by  allowing  it  to  escape  into  the 
vault  from  a  small  cylinder  containing  the  fumigant 
in  liquid  form  under  pressure. 

A  dosage  of  i  lb.  per  1,000  cubic  feet  for  20  hours 
proved  to  be  100  per  cent,  lethal  to  the  clothes  moth 
[Tineola  bisclliclla),  the  carpet  beetles  (Attagenus 
piceus  and  Anthrenus  vora.v),  the  rice  weevil  {Sito- 
philus  oryca),  the  Indian  meal  moth  {Plodia  inter- 
punctclla),  the  saw-toothed  grain  beetle  {Oryccephilus 
surinamensis),  the  red-legged  ham  beetle  [Necrobia 
rufipcs),  and  the  flour  beetle  {Tribolium  confusum). 

Comparative  tests  indicate  that  ethylene  o.xide  is 
one  and  a  half  times  as  to.xic  to  insects  as  carbon 
bisulphide  and  thirty  times  as  toxic  as  carbon  tetra¬ 
chloride.  (Jwing  to  its  low  boiling  point,  ethylene 
o.xide  is  effective  at  comparatively  low  temperatures. 
Apparently  the  gas  has  great  penetrative  powers,  and 
insects  buried  in  overstuffed  furniture,  sealed  in  pack¬ 
ages  of  cereals,  and  buried  in  jars  of  rice  were  killed 
with  ease.  At  a  recent  flour  mill  fumigation  with 
ethylene  o.xide,  at  which  the  writer  was  present,  some 
heavily  infested  flour  moth  webbing  was  buried  in  a 
sack  of  flour  and  e.xposed  during  the  fumigation. 
There  was  a  complete  kill  of  all  stages  of  the  insect 
and  evidently  the  eggs  were  killed  as  well  as  the 
adult  stages,  as  no  moths  developed  subsequently 
from  the  webbing  on  e.xposure  to  the  air. 

Effect  of  the  Gas  on  Foodstuffs. 

Much  work  has  been  published  on  the  effect  of 
ethylene  o.xide  on  foods.  Cotton  and  Roark  found 
that  nut  kernels  and  dried  fruits,  even  immediately 
after  being  gassed  at  a  concentration  of  31  25  grams 
to  the  cubic  metre,  showed  no  alteration  in  smell  or 
taste.  Hoyt  reported  that  prunes,  almonds,  and 
walnut  kernels  showed  no  alteration  of  their  usual 
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Purifier  Floor  of  Flour  Mill  ready  for  Fumigation  by  C>as 
Cylinders  seen  on  the  Right. 


properties  after  being  gassed  with  ethylene  o.xide. 
He  states,  however,  that  the  quality  of  cocoa  is 
affected,  and  unsweetened  chocolate,  after  the  lapse 
of  three  days,  still  retained  the  smell  of  the  oxide. 

Possibly  the  most  comprehensive  work  on  the 
effect  of  ethylene  oxide  on  foodstuffs  is  that  of 
I’rofessor  Sudendorf  and  Dr.  Kroeger  (Chcmikcr 
Zeitung,  No.  57.  1931).  They  set  out  in  a  very  com¬ 
prehensive  manner  to  determine,  from  the  point  of 
view  of  the  foodstuffs  chemist,  whether  the  com¬ 
mercial  mixture  of  ethylene  oxide  and  carbon  dioxide 
was  suitable  for  commercial  use  as  a  vermin  killer 
in  rooms  where  foodstuffs  are  stored.  They  worked 
on  a  large  variety  of  foods — eighty-six  different  foods 
being  studied.  They  selected  for  their  laboratory 
tests  concentrations  of  ethylene  oxide  which  were 
in  some  cases  double  and  even  tenfold  the  strength 
usually  prescribed.  Their  paper  contains  a  table  in 
which  their  findings  are  summarised,  and  those  in¬ 
terested  in  the  fumigation  of  food  stores  are  recom¬ 
mended  to  study  this  paper  carefully. 

They  found  no  trace  of  exterior  alteration  in  any 
of  the  substances  treated,  not  even  where  the 
strongest  gas  concentrations  had  been  used.  More 
particularly  in  the  case  of  samples  of  fruit  and  vege¬ 
tables.  no  alteration  in  colour,  no  withering,  soften¬ 
ing.  or  collapse  of  the  surface  was  observed.  After 
the  lapse  of  six  days  the  fresh  fruit  and  vegetables 
showed  no  more  signs  of  alteration  than  the  control 
samples.  They  conclude  that  as  a  result  of  the  ship 
tests,  which  were  based  on  practical  conditions,  no 
perceptible  alteration  occurred  in  any  of  the  food¬ 
stuffs  gassed  with  ethylene  oxide. 

After  a  ventilation  period  of  24  hours,  in  no  single 


Elevator  Boots  after  Fumigation.  A  Dead  Rat,  Moth,  and 
Web  can  be  seen. 


instance  was  any  taste  or  smell  of  ethylene  oxide 
noticed.  'I'he  same  applied  to  laboratory  tests  made 
under  the  strongest  gas  concentrations.  The  foods 
tested  in  this  work  included  flour,  bread,  butter,  mar¬ 
garine,  lard,  cheese,  meat,  ham,  bacon,  sausage,  eggs, 
cod,  coffee,  cocoa,  tea,  chocolate,  sago,  rice,  sugar, 
beans,  peas,  lentils,  potatoes,  brussels  sprouts,  turnips, 
cabbage,  oranges,  apples,  bananas,  plums,  goose¬ 
berries,  grapes,  apricots,  figs,  currants,  raisins,  and 
prunes.  It  is  difficult  to  imagine  a  more  varied  or 
comprehensive  study. 

Dried  Fruits. 

The  use  of  ethylene  oxide  as  a  fumigant  for  dried 
fruits  has  been  studied  by  Thomas  of  the  Australian 
Commonwealth  Research  Station,  Merbein  {Journal 
of  the  Council  for  Scientific  and  Industrial  Research, 
vol.  4,  No.  1,  February,  1931).  His  work  concerned 
mainly  the  destruction  of  the  larvae  of  Plodia  intcr- 
punctclla.  He  summarises  the  advantages  of  ethylene 
oxide  as  follows; 

1.  The  high  to.xicity  at  low  concentration  (2  lb.  per 
1,000  cubic  feet). 

2.  The  absence  of  fire  hazard  when  used  at  these 
concentrations. 

3.  The  low  boiling  point  which  renders  the  gas 
effective  and  highly  penetrating  even  at  low  tempera¬ 
ture. 

4.  Little  danger  to  the  operators  even  if  inhaled 
for  a  period. 

5.  No  harmful  effect  upon  the  foodstuff  fumigated. 

In  his  experimental  work  Thomas  collected  eggs 

of  the  dried  fruit  pest  (Plodia  interpunctella)  and 
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Interior  of  Roller  Mill  after  Fumigation,  showing  Dead  Moth. 

uscil  tlieni  to  infect  clean  sultanas,  which  were  then 
exposed  to  the  action  of  ethylene  oxide  in  a  bell  jar 
at  the  rate  of  2  lb.  per  i.ooo  cubic  feet  for  periods  of 
from  3  to  J4  hours.  E.xamination  fifteen  days  later 
showed  that  no  eggs  hatched  in  the  treated  samples, 
whereas  in  the  controls  hatching  was  normal. 

Penetrating  Power. 

In  order  to  test  the  penetrating  power  of  ethylene 
oxide  ten  lots  of  twenty-five  larvae  were  enclosed  in 
a  small  tin  vessel  an  inch  long,  with  wire  gauze  ends, 
wrapped  in  linen,  and  placed  in  the  centre  of  tightly 
packed  sultanas  in  a  container  9  by  3  inches,  open 
at  each  end.  Five  lots  were  treated  in  February- 
March  and  five  in  August,  1930.  Exposures 
ran  from  2  to  24  hours  with  90  per  cent,  kill  at 
2  hours  and  100  per  cent,  for  3  hours  and  over. 

In  tests  with  pupae  none  of  the  fumigated 
developed,  whereas  with  untreated,  40  per  cent, 
developed  into  moths. 

*  I'or  a  commercial  test  an  airtight  steel  drum 
with  a  capacity  of  125  cubic  feet  was  employed, 
hour  56-lb.  boxes  of  sultanas  were  selected  and 
in  each  box  three  lots  of  twenty-five  larvae  en¬ 
closed  in  the  small  receptacles  mentioned  above 
were  buried.  The  boxes  were  repressed,  nailed 
down,  and  placed  in  the  drum.  Ethylene  oxide 
at  the  standard  dosage  was  added,  the  drum 
closed  down  at  4.30  p.m.  and  opened  at  10  a.m. 
the  next  day.  On  opening,  70  per  cent,  of 
the  larvae  were  found  to  be  dead.  Curiously 
enough,  the  30  per  cent,  alive  on  opening  were 
quite  active,  but  all  died  within  36  hours. 

In  this  experiment  the  mean  temperature  was 
only  50°  F..  which  possibly  accounted  for  the  de¬ 
layed  kill.  This  work  seems  to  establish  the  fact 
that  ethylene  o.xide  is  an  effective  fumigant  against 
eggs,  larvae,  and  pupae  of  the  dried  fruit  moth. 


of  a  mill  at  Tisza.  He  stated:  “  .\fter  ventila¬ 
tion  the  situation  was  as  follows :  In  all  parts  of 
the  mill  and  on  every  story  we  found  a  sur¬ 
prising  number  of  dead  flour  moths,  flour 
beetles,  larvae,  and  grubs.  Not  a  living  beetle 
was  found  anywhere,  even  in  the  remotest 
corner  of  the  mill.  But  the  most  convincing 
proof  of  the  effect  of  the  gas  I  expected  to  get 
from  the  corn  beetle  specimens  which  I  had 
placed  in  air  and  gas  tight  cardboard  boxes 
doubly  enclosed  in  pairs  from  the  bottom  to  the 
top  story.  Each  of  these  bo.xes  was  sealed  up 
with  gummed  paper  and  dextrine.  One  of  these 
boxes  remained  in  this  completely  closed  up 
condition,  but  the  two  sides  of  the  other  one. 
facing  each  other,  were  pierced  with  small 
holes  by  means  of  a  needle,  in  order  to  admit 
the  diffused  gas."  On  e.xamination  two  days 
after  fumigation  it  was  seen  that  a  complete  kill 
of  the  beetles  in  the  cardboard  bo.xes  had  been 
effected.  In  the  controls,  shut  up  in  exactly  the 
same  way,  kept  at  the  Institute,  all  the  beetles 
were  perfectly  healthy. 

Method  of  Application. 

The  fumigation  can  be  carried  out  during  a  week 
end,  the  fumigating  officers  taking  over  the  mill  on 
Saturday  and  handing  it  back  free  of  gas  on  the 
following  Monday  morning  at  the  usual  starting  up 
time.  The  method  is  extremely  simple.  All  machines, 
spouts,  elevators,  worm  bo.xes.  etc.,  are  opened  up 
and  the  mill  windows  and  doors  carefully  sealed. 
The  fumigating  officers  then  enter  and  place  two  or 
three  gas  cylinders  in  position  on  each  floor.  Special 
nozzles  are  fitted  to  the  cylinder  caps  and  the  gas  is 


Dust 


Collector  after  Fumigation.  Dead  Weevil  are  lyio^  on  the  Floor. 

{This  and  the  other  photographs  by  courtesy  of  the  London 
Fumigation  Co.) 


Effect  on  Flour  Mill  Pests. 

The  effect  of  ethylene  oxide  on  flour  mill  pests  is  well 
illustrated  by  a  report  by  Mr.  Bako,  Director  of  the 
Entomological  Station,  Budapest,  on  the  fumigation 


released  in  the  form  of  a  fine  white  spray.  The 
premises  are  then  left  under  gas  for  24  hours.  At 
the  end  of  this  period  all  windows  and  doors  are 
opened  and  the  cylinders  are  removed.  After  a  few 
hours  it  is  safe  to  enter  without  a  gas  mask. 
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The  Bacteriology  of  Common  Salt 

By  WILLIAM  CLAYTON,  D.Sc.,  F.I.C. 

Chief  Clieniist  ami  Haeicriolo^isi  to  Messrs.  Crosse  and  HlaekzL'ell,  Ltd. 

.1  series  of  artieles  rerieioin^  present  kno7oledj'e  in  relation  to  the  baeteriologieal  action  of 
salt.  Cart  IT.  dealt  zoith  the  reddening  of  salted  fish.  Part  I  'l.  zoill  deal  zoith  the  salting  of 
butter  and  margarine. 

TART  V.— THK  BRINE  EERMEXTATION  OE  VECETABLES 


'I'HE  PRFIPARATK  )N  of  sauerkraut  and  of  vej^e- 
tables  pickled  in  vineg’^ar  provides  a  simple  but  in¬ 
teresting:  example  of  selectivity  in  bacterial  action 
achieved  by  salt  tolerance.  ( )lives  in  brine  come  into 
this  categ:ory  also.  The  predominating:  characteristic 
is  fermentation  by  l.ictic  acid  org:anisms. 

Sauerkraut. 

This  is  cabbag:e  which  has  underg:one  a  lactic  fer¬ 
mentation.*  the  thin  shreds  of  the  veg:etable  being: 
mixed  with  2-5  per  cent,  its  weig:ht  of  salt.  Pressure 
is  applied  to  the  mixture,  and  this  with  the  salt  leads 
to  juice  extraction.  Lactic  strains  of  micro¬ 
organisms  cause  ;i  fermentation  with  vigorous  gMs 
production  (practically  entirely  C( ),  I**  and  lactic  acid, 
alcohols,  and  mannitol.  The  optimum  temperature 
ranga'-'  is  I5‘5°  to  Ji'C..  and  the  fermentation  re¬ 
quires  _•  to  3  weeks.  Higher  temperatures  often  lead 
to  soft  and  pink  sauerkraut.*  this  being  due  to  a 
pink  yeast.'’ 

Considerable  discussion  has  taken  place  regarding 
the  organisms  responsible  for  the  gas  production, 
but  the  work  of  Peterson  and  Ered  and  their  associ¬ 
ates  points  to  numerous  mannitol-forming  bacteria 
which  convert  jo  to  25  per  cent,  of  the  glucose  and 
otlier  sugars  into  alcohol  and  CO,.  'Fhese  workers 
found  that  washing  the  cabbage  before  cutting  and 
packing  in  salt  decidedly  improved  the  flavour  of  the 
sauerkraut.  This  is  evidently  connected  with  the 
removal  of  undesirable  bacteria — e.g.,  butyric  fer¬ 
mentation  type. 

'I'he  final  acidity  of  the  sauerkraut  reaches  1-5  per 
cent,  lactic  acid.  .Since  a  lactic  acid  fermentation  is 
involved,  due  to  a  favourable  salt  tolerance  condi¬ 
tion.  it  is  natural  to  infer  that  the  use  of  pure  cultures 
would  confer  beneficial  results.  Erom  time  to  time 
investigators  have  suggested  this,  but  an  extended 
research  by  Pederson*  has  recently  shown  that  the 
flavour  is  not  improved  and  the  author  definitely 
advises  against  the  use  of  pure  cultures  for  the 
present.  Pederson  made  seventy-two  experimental 
batches,  inoculating  twenty-five  with  pure  cultures  of 
.Streptoeoeeus  lactis,  Leuconostoc  mesenterioides. 


Laetobaeillus  buchneri,  Lactobaeillus  pentoacetieus, 
Laetobaeillus  delbriieki,  Laetobaeillus  plantarum.  and 
Laetobaeillus  brassieee.  Whilst  pure  cultures  of 
Streptoeoeeus  laetis  improved  the  quality  of  the 
sauerkraut  with  no  change  in  the  nature  of  the  fer¬ 
mentation  products,  the  other  strains  altered  the 
course  of  the  fermentation  and  the  quantitative  rela¬ 
tions  of  the  by-products,  with  consequent  undesirable 
changes  in  flavour.  Curiously  enough,  the  pure  cul¬ 
ture  sauerkrauts  were  peculiarly  susceptible  to  spoil¬ 
age  by  yeasts. 

.Such  results  lead  the  present  writer  to  incline  to 
the  view  that  the  desirable  fermentation  may  be  due 
to  a  symbiotic  bacterial  action,  still  an  open  inquiry. 
In  passing,  it  may  be  recalled  that  a  favourite 
national  dish  in  Russia,  “  sktshi.”  is  similar  to  sauer¬ 
kraut,  but  the  cabbage  is  fermented  in  a  mixture  of 
vinegar  and  salt.  Presumably  the  bacterial  flora  will 
be  different  in  this  case,  but  no  investigation  seems 
to  have  been  published  thereon. 

Pickles. 

The  practical  preparation  of  pickles  has  been  pre¬ 
viously  described  in  Eof)i)  M.^^•UFACTURK  (2,  21 1 
(1927):  3,  415  (1928):  5,  185  (1930)).  Additional  in¬ 
formation  is  given  by  Tanner.^ 

Before  vegetables  (cucumbers,  onions,  gherkins, 
cauliflower,  etc.)  can  be  marketed  in  vinegar  as 
pickles,  they  must  undergo  a  lactic  fermentation  in 
brine.  This  fermentation  contrasts  markedly  with 
that  of  sauerkraut,  being  much  slower  and  necessi¬ 
tating  a  much  higher  salt  concentration.  The  washed 
vegetables  are  placed  in  brine  ranging  from  10  to 
15  per  cent,  salt,  the  weaker  brine  sufficing  in  colder 
weather,  since  the  fermentation  is  influenced  by  tem¬ 
perature  as  well  as  salt  content.  Lactic  acid  forms, 
but  the  />H  of  the  brine  is  influenced  by  the  juice  of 
the  vegetables,  which  contains  as  buffers  dialysable 
acid-salt  complexes,  and  to  a  much  smaller  degree 
proteins.** 

The  vegetables,  as  a  result  of  the  bacterial  action, 
change  in  translucency  and  become  cri.sp.  Eermenta- 
tion  may  occupy  up  to  several  months,  depending  on 
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the  temperature,  but  the  vef^etahles  may  subsequently 
he  retained  almost  indertnitcly  in  brine  of  15  per  cent. 
St  renqth. 

N'ej^etables  carry  soil  orjjanisms,  and  althou^di  the 
salt  concentration  is  such  that  lactic  fermentation 
j^rains  preference,  m.any  types  of  salt-tolerant  orj^an- 
isms  abound.  They  do  not  necessarily  take  part  in 
the  pickle  chanj^es.  A  detailed  investigation  by  Le 
Fevre  and  Round*  isolated  twenty-one  bacilli  from 
the  brine  of  fermented  cucumbers,  the  medium  used 
being  cucumber-juice  agar -1- 10  per  cent.  salt.  The 
organisms  fell  into  five  groups:  (i)  Xon-motile.  non- 
sporing  bacilli,  average  size  0-5  x2/i;  (2)  non-motile. 
non-sporing.  (iram  negative  bacilli.  o-5x4-6/<;  (3) 
dram  positive  bacilli  with  elliptical  terminal  spores, 
0-5  X  4/i;  (4)  ( iram  positive,  non-sporing  bacilli,  motile. 
<^■4  3/^  d5)  Gram  positive,  non  sporing  bacilli,  motile, 

0  3  X  2/i. 

It  was  remarkable  that  these  organisms  were  all 
capable  of  growing  in  25  per  cent.  salt,  and  only 
group  (1)  could  be  grown  on  non-salt  media.  In  all 
cases  growth  was  slow,  even  at  the  optimum  tem¬ 
perature  of  30®  C..  and  an  acidity  of  /*11  5  inhibited 
growth  in  all  but  one  strain,  although  all  except 
three  grew  in  salt  broth  of  />11  higher  than  6. 

Scum  Spoilage. 

Freciuently  a  cask  of  vegetables  in  brine  shows  a 
white  wrinkled  scum,  due  to  the  growth  of  wild 
yeasts — f.^^.  Mycodcrnia  cucumcrina.  Since  such 
yeasts  oxidi.se  lactic  acid  to  CO^.  putrefactive  spore¬ 
forming  organisms — c.^.,  the  ubiquitous  R.  subtilis 
group — have  an  opportunity  to  develop  and  softening 
of  the  vegetables  occurs.  Periodic  skimming  of  the 
brine  serves  to  minimi.se  this  trouble,  whilst  the  scum 
is  totally  avoided  by  covering  the  brine  with  a  layer 
of  neutral  mineral  oil.’"  Recent  investigation  by 
Rahn  of  Cornell  University  shows  that  the  scum  may 
be  avoided  by  daily  irradiation  of  the  brine  surface 
by  ultra-violet  light. 

Olives. 

A  detailed  account  of  the  pickling  of  green  olives 
has  recently  been  given  by  Creuss.**  Manzanillo. 
Mission.  Barouni.  and  Ascalano  olives  are  treated 
with  1-7  to  2  per  cent,  lye  (XaOH)  and  Sevillano 
olives  with  i-6  per  cent.  lye.  Penetration  of  lye  at 
room  temperature  takes  place  for  5  to  6  hours  to 
a  half  to  one-third  the  distance  to  the  pit  and  removes 
most  of  the  bitterness  of  the  fruit.  Washing  follows 
for  30  hours  in  water  changed  frequently,  whereby 
the  olives  become  ready  for  brine  fermentation. 

.^n  initial  XaCl  concentration  of  ii  per  cent,  is 
used  for  Manzanillo.  Mission,  and  Barouni  olives, 
and  5  per  cent,  for  Sevillano  and  Ascalano.  this  being 
raised  in  4  to  5  days  to  7  to  8  per  cent.  Shrink¬ 
age  is  thus  avoided.  F'ermentation  is  hastened  by 


small  amounts  of  vinegar  or  lactic  acid  and  by  using 
an  active  "  starter  "  (pure  lactic  culture).  Addition 
of  dextrose  favours  the  fermentation  and  leads  to 
higher  acid  production. 

The  lactic  fermentation  being  completed,  the  olives 
are  packed  in  7-5  per  cent,  brine. 

Cloudy  Olive  Brine. 

A  common  detriment  to  packed  olives  is  cloudy 
brine,  which  may  arise  from  at  least  two  sources. 
Tfie  first  type  is  due  to  wild  yeasts,  the  XaCl  con¬ 
centration  causing  their  deposit  as  white  flakes. 
.Ayers.  Barnby.  and  \’oigt‘*  have  investigated  this 
trouble  and  shown  that  hot  packing  or  vacuum  seal¬ 
ing  with  a  tight  seal  will  avoid  the  trouble.  .Alterna¬ 
tively.  they  recommend  pasteurisation  at  60°  C.  for 
10  minutes,  when  the  brine  strength  is  not  less  than 

8  per  cent.  The  addition  of  olive  oil  to  seal  the  brine 
surface  is  a  patented  device  to  the  same  end. 

The  same  authors  examined  the  second  type  of 
clouding,  wherein  the  brine  becomes  uniformly 
cloudy  and  a  white  sediment  appears  on  the  green 
olives  in  contact  with  the  wall  of  the  bottle.”  .A 
bacillus  causes  this  effect,  and  although  its  growth 
could  be  inhibited  in  laboratory  media  containing 

9  per  cent.  XaCl  and  />H  66  to  70.  it  is  not  feasible 
in  the  bottled  olives  on  flavour  considerations. 

The  bacillus  appears  to  be  a  lactic  acid  organism, 
and  its  action  is  a  secondary  fermentation  due  to  the 
original  fermentation  having  been  incompleted.  It 
was  found  that  pasteurisation  of  the  pack  at  60'  C. 
for  15  minutes  destroyed  the  organism.  .Alterna¬ 
tively.  the  olives  should  be  packed  in  brine  of  8  per 
cent,  strength  4- 05  per  cent,  lactic  acid.  In  this 
connection.  Mullen”  advocates  the  filtration  and  de- 
colorisation  of  the  original  brine  with  its  i  per  cent, 
lactic  acid  content,  and  the  u.se  of  this  in  the  bottles 
instead  of  fresh  brine. 

(Next  month  Dr.  Clayton  xcill  discuss  the  salting; 
of  butter  and  margarine.) 

Rr.KKRKXrES. 

'  Kummel.  “  (iurken-Konservierung.  sowie  die  Fabrikation 
von  Sauerkraut  und  a.  Salz-  und  Kssigemiise  naeh  d.  prakt. 
Krfahrungen  d.  Neuzeit  ”  (Brunswick  :  Serger  and  Hempel) ;  Le 
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Egg  Preserving 


The  staling;  of  ej^gs  is  known  to  be  connected  with 
the  porosity  of  the  shell;  accordingly,  many  of  the 
simpler  preservative  methods  aim  at  sealing  these  pores. 

Pickling  in  lime  water  is  carried  out  on  a  very 
large  scale,  particularly  on  the  Continent,  where 
concrete  tanks  capable  of  holding  from  15.000  to 
150.CKX)  eggs  are  built  for  the  purpose.  The  pre¬ 
serving  operations,  naturally,  are  carried  on  during 
the  time  of  heaviest  supplies,  from  April  onwards. 
The  eggs  are  candled  and  all  stale  or  cracked  re¬ 
jected.  The  eggs  remain  in  the  pickling  solution 
until  removed  for  use  or  sale.* 

For  smaller  quantities  water-glass  (sodium  silicate) 
is  a  more  convenient  pickling  agent  than  lime  water. 
According  to  one  authority,  a  10  per  cent,  solution 
will  preserve  eggs  for  three  to  five  months.  The 
pickling  is  usually  done  in  portable  iron  tanks,  care 
being  taken  to  see  that  all  eggs  are  fully  covered 
and  that  the  tanks  are  clean  and  sterile  before 
filling.  One  gallon  of  solution  should  cover  50  doz. 
eggs  if  they  are  properly  packed.  A  cool  atmosphere 
is  essential  for  the  room  in  which  the  egg  pickling 
tanks  are  situated,  otherwise  silica  is  likely  to  be 
deposited  on  the  shells. 

*  .\1I  chemically  preserved  or  pickled  and  oiled  eggs  are  required 
to  be  so  marked  on  the  shell  (Agricultural  Produce  [Grading  and 
Marking  Act]  1928,  Section  3). 


Less  commonly  adopted  are  systems  in  which  the 
shell  is  covered  by  a  film  of  wax,  heavy  oil,  or  grease. 

The  cool  storage  of  eggs  under  refrigeration  (as 
distinct  from  freezing)  is  a  more  complicated  process, 
but  it  gives  better  results  than  any  of  the  foregoing 
methods.  In  brief,  the  principle  lies  in  keeping  the 
eggs  in  store-rooms  at  35“  to  45*  F.  with  a  humidity 
of  65  to  "5  per  cent.  The  cold  storage  of  eggs  is  a 
subject  on  which  widely  varying  opinions  are  held 
as  to  the  correct  conditions,  and  the  design  of  stores 
for  them  is  certainly  a  task  for  the  expert.  It  is 
essential  that  gentle  air  circulation  should  exist  to 
prevent  mould  growths,  while  care  must  be  taken  to 
prevent  the  odours  of  other  produce,  packing 
materials,  or  of  the  timber  or  insulation  work  of  the 
room,  being  absorbed  by  the  eggs.  When  stored 
at  the  lower  range  of  temperatures  the  eggs  have  to 
be  “  acclimatised  ”  carefully  when  removed  from 
storage.  For  the  average  producer  it  would  be  more 
economical  to  rent  space  in  a  public  cold  store  (there 
is  a  surplus  of  it  available)  than  to  install  his  own 
plant.  The  rate  in  London,  which  is  a  few  pence 
dearer  than  provincial  centres,  is  about  4s.  id.  per 
long  case  (1.440  eggs)  for  the  first  month  and  is.  Jd. 
for  each  successive  week  or  less.  Quarter  cases  (360 
eggs)  are  stored  for  is.  jd.  per  month  in  London 
and  slightly  less  in  the  provinces. 


The  “  Food  Industries  Manual 


There  has  always  been  a  widespread  need  for  a  refer¬ 
ence  book  covering  the  manufacturing  side  of  the  food 
industries.  This  has  been  amply  demonstrated  by  the 
large  number  of  requests  we  have  received  for  expert 
guidance  in  overcoming  technical  and  manufacturing 
difficulties,  in  the  selection  of  plant  for  specific  pur¬ 
poses.  and  in  many  other  matters,  including  packing, 
references  to  literature,  food  laws,  and  recipes. 

Prior  to  the  publication  of  the  Food  Industries 
Manual  there  was.  in  fact,  no  book  of  this  compre¬ 
hensive  and  practical  nature  available.  The  Food  In¬ 
dustries  Manual  made  its  first  appearance  in  January, 
1931,  and  was  warmly  welcomed  by  all  sections  of 
the  industry.  Requests  for  copies  were  made  from 
all  parts  of  the  world,  and  in  the  space  of  a  few 
months  it  had  established  itself  as  the  standard  work 
of  reference  in  all  matters  appertaining  to  the  prac¬ 
tical  manufacture  of  foodstuffs. 

This  extremely  favourable  reception  induced  the 
publishers  to  bring  out  a  new  edition  of  the  work, 
completely  revised  and  considerably  enlarged.  It  is 
now  a  work  of  322  pages,  measuring  ii  inches  by 
inches,  and  for  purposes  of  ready  reference  is 
divided  up  into  the  following  sections : 

Wheat.  Milling,  Flour,  Baking,  and  Flour  Confettionery. 
Sugar  Confectionery,  Chocolate,  Jams,  and  Jellies. 

Fruit  .tnd  Vegetable  Canning. 

•Meat  Pnxlucts,  including  Canning,  Preserving,  Curing,  etc. 
Packing,  including  P;<cking  Materials,  Containers,  and 
.Machinery. 

FiKHJ  Storage  and  Refrigeration,  including  Insulation,  Air 
Conditioning,  etc. 


I'he  Composition  of  Foods. 

Company  Returns  and  Financial  Statistics  of  Food  Manu¬ 
facturing  and  Distributing  Companies. 

Bibliography  of  Technical  and  Industrial  Books. 

■Advertisers  of  plant,  machinery,  products,  and  general  equip¬ 
ment  for  food  manufacture. 

Alphabetical  list  of  firms. 

Classified  inde.\  of  manuhicturers  and  suppliers  of  raw 
materials,  products,  plant,  and  equipment. 

Trade  and  registered  names. 

The  subject-matter  comprised  within  each  section 
has  been  arranged  alphabetically,  and  other  steps 
have  been  taken  to  enable  the  enquirer  to  turn  up  the 
information  he  is  seeking  in  the  shortest  possible 
space  of  time  and  with  the  least  amount  of  trouble. 
As  a  technical  and  commercial  compendium  on  the 
manufacture,  preserving,  packing,  and  storage  of 
food  products  it  is  indispensable  to  every  food  manu¬ 
facturing  concern,  and,  indeed,  to  everyone  in  any¬ 
way  connected  with  the  industry.  The  reliability  of 
the  information  contained  in'  this  work  is  vouched  for 
by  the  fact  that  the  compilation  has  been  in  the  hands 
of  H.  B.  Cronshaw,  B.A.,  Ph.D.,  A.I.C.  (the  Editor 
of  Food  Manufacture),  assisted  by  F.  Hirst,  M.Sc., 
A.R.C.S.  (Director  of  the  Fruit  and  Vegetable  Re¬ 
search  Station.  Campden),  W.  B.  Adam.  M.A..  A.I.C. 
(also  of  the  Campden  Station),  T.  H.  Fairbrother, 
M.Sc.,  F.I.C.,  and  A.  Samson,  A.R.C.S.,  A.I.C.. 
who  are  all  well-known  contributors  to  this  journal. 

This  encyclopaedic  work  is  sold  exclusively  to  food 
manufacturers  at  a  price  of  los.  and  is  obtainable 
from  Leonard  Hill.  Ltd.,  231,  Strand,  W.C.  2. 
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banana 

PRODUCTS  *  » 

A 

BRIEF  REVIEW  . 

fSi  i  /iih/ttin'  on  /.  /S6) 


I'ij'S. — 'Phis  term  is  applied  to  the  dried  whole 
hanaiia.  For  this  purpose  the  ripe  fruit,  in  which 
most  of  the  starch  has  changed  into  sugar,  is  used. 

The  simplest  drying  method  is  hy  exposure  to  the 
sun.  riie  peeled  fruit  is  laid  in  rows  on  trays  or  in 
bo.xes.  care  being  taken  to  avoid  contamination  hy 
insects  and  dust.  The  fruit  is  covered  up  at  night 
and  in  cloudy  weather.  Boxes  or  frames  covered 
with  glass  can  he  used,  provided  that  arrangements 
are  made  for  free  circulation  of  air  in  order  to  avoid 
condensation  of  moisture. 

In  most  cases  the  use  of  drying  plant  of  the  type 
employed  in  the  drying  of  fruit  is  to  he  recom¬ 
mended.  Such  plant  is  best  designed  in  accordance 
with  the  special  requirements  and  conditions  which 
are  involved,  (ienerally  speaking,  a  system  employ¬ 
ing  hot  air  circulated  hy  fans  is  suitable,  care  being 
taken  that  the  temperature  does  not  at  any  time  rise 
above  140°  F.  The  proportion  of  moisture  in  the 
finished  product  is  commonly  about  20  per  cent.  In 
order  to  ensure  good  keeping  qualities,  it  should  not 
exceed  this  figure,  and  should  preferably  be  less. 

Dried  bananas  which  are  sticky  and  have  a  dark 
colour  are  commonly  marketed.  Attempts  have  been 
made  to  improve  the  colour,  and  it  is  stated  that 
good  results  have  been,  obtained  by  slicing  the  fruit 
lengthwise  and  exposing  it  to  the  fumes  of  burning 
sulphur  for  jo  minutes  before  drying.  Another  point 
which  would  help  Sales  is  to  see  that  the  tigs  are  more 
uniform  in  quality  and  size  than  is  commonly  the 
case.  .Also,  dried  bananas  are  usually  received  in 
tliis  country  in  wooden  bo.xes  containing  j8  lb.  and 
56  11)..  but  it  would  .seem  that  there  are  advantages 
in  packing  the  product  in  cartons  with  attractive 
labels.  At  all  stages,  special  precautions  should  be 
taken  to  avoid  insect  infestation. 

Hiuiana  Chips. — These  are  made  by  thoroughly  dry¬ 
ing  **  green  "  bananas,  and  are  of  such  hardness  and 
consistency  that  they  can  readily  be  ground  to  flour. 
Fully  grown  unripe  (or  “  three-quarter  ripe  ”)  fruit 
is  peeled,  this  operation  being  facilitated  by  first  im¬ 
mersing  the  fruit  in  very  hot  (but  not  boiling)  water. 
The  knives  used  are  of  bamboo,  or  of  nickel  or 
stainless  steel.  ' 

'I'he  fruit,  either  whole  or  cut  into  slices,  is  then 
dried  so  that  the  product  contains  not  more  than 
10  per  cent,  of  moisture.  The  chips  can  be  shipped 
quite  satisfactorily  in  jute  sacks.  W'eevils  apparently 


A  Banana  Grove  in  Queensland. 


do  not  get  into  the  product,  either  during  transit  or 
in  this  country. 

Hanana  Flour. — This  is  prepared  in  the  consuming 
country  from  imported  chips.  In  Jamaica,  flour  has 
been  made  direct  from  peeled  bananas  by  drying 
them  in  a  vacuum  apparatus  fitted  with  a  system  of 
rotating  paddles  and  fixed  knives.  The  disintegrated 
material  so  obtained  was  sieved  and  the  coarse  frac¬ 
tions  ground  in  mills  until  the  whole  was  reduced  to 
the  desired  degree  of  fineness. 

I’ses. — It  appears  that  there  is  practically  no 
market  in  this  country  for  imported  banana  flour  for 
the  following  reasons : 

I.  Users  require  flour  milled  to  their  own  specifica¬ 
tions. 

J.  Imported  flour  is  generally  unsatisfactorily 
milled. 

3.  Chips  are  more  conveniently  shipped. 

4.  h'lour  may  be  adulterated. 

Banana  flour  milled  in  this  country  is  used  almost 
entirely  for  invalid  foods,  biscuits,  etc.  A  very  small 
quantity  is  used  in  other  proprietary  articles.  A  few 
years  ago.  efforts  were  made  to  popularise  the  use  of 
banana  flour  in  ordinary  household  cooking  for 
cakes,  biscuits,  etc.,  but  apparently  this  attempt  has 
been  unsuccessful.  On  the  Continent,  however, 
there  is  a  greater  demand,  the  flour  being  used  for 
purposes  other  than  the  manufacture  of  foodstuffs. 

Banana  chips  must  be  of  first-class  quality,  other¬ 
wise  they  are  practically  worthless.  Bad  and  weevilly 
material  can  only  be  sold  at  low  prices  for  cattle 
feeding. 
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The  Role  of  Acidity  in  Food  Preparation 

By  PROFESSOR  \V.  V.  CRUESS 
I'luit  Products  Laboratory,  I'liivcrsity  of  CaUforma. 

The  folloToiiiy;  is  an  account  of  experiments  'tchieli  appear  to  prove  that  the  toxicity  of  zeeak 
acids  to  micro-ori^anisms  depends  upon  the  reaction  {acidity  or  pH  z'alue\  of  the  food. 
Thus  benzoic  acid,  acetic  acid,  sulphurous  acid,  and  salicylic  acid  in  lozs.’  concentrations 
prez'cnt  ^^rozv'th  of  micro-organisms  in  acid  solutions,  zchile  at  neutrality  they  appear  to  lose 
their  toxicity. 

It  ZK'ould  therefore  appear  that  the  free  acids,  and  not  their  salts  or  their  ions,  are  the  pre- 
serz'atizr  a^^ents. 

.Salts  and'  formaldehyde  represent  tZi.'o  other  classes  of  compounds  and.  in  support  of  the 
abozr  theory,  their  preservative  action  is  little  affected  by  the  pH  z'alue  of  food. 

PART  II.— ITS  EFFECT  OX  PRESERVATIVE  ACTK3X 


SODIUM  BEXZO.\TE.  sulphurous  acid,  acetic  acid 
(viuef^ar).  salt,  and  suj^ar  are  commonly  used,  per¬ 
missible  food  preservatives,  .^dded  salicylic  .icid. 
boric  acid,  and  fornialdebyde  are  not  permitted  in 
foods  in  the  United  States. 

Manufacturers  of  such  food  products  as  Mara- 
scbino-style  cherries  and  j;rapes  and  crushed  or  cubed 
melon  preserves  for  confectioners’  and  ice-cream 
makers’  use  have  encountered  considerable  loss  by 
fermentation  of  their  products,  even  when  they  have 
contained  the  customary  of  i  per  cent,  of  sodium 
benzoate.  In  our  laboratory  experiments  also  we 
have  observed  at  various  times  marked  irre^^ularities 
in  the  keepinj^  quality  of  various  fruit  products  to 
which  benzoate  or  sulphurous  acid  were  added  as 
preservatives.  It  was  noted  that  acid  foods  such  as 
apple  juice.  j;rape  juice,  and  crushed  sour  fruits  were 
readily  preserved  by  jVr  of  i  per  cent,  of  sodium 
benzoate,  whereas  products  of  low  acidity  such  as 
ripe  olives  (/'H  value  7  to  7'5I.  avocado  pulp,  and 
non-acid  veKetahles  invariably  decomposed.  Previous 
investij^ators  have  piven  their  attention  principally  to 
the  effect  of  pW  value  on  the  disinfectinti:  (killinj;| 
power  of  various  disinfectants,  rather  than  to  its 
effect  on  preservative  action.  (.<ee  list  of  references.) 


Experiments  with  Pure  Cultures. 

In  order  to  establish  more  definitely  the  relation 
between  preservative  action  and  reaction  of  the  food, 
a  number  of  systematic  experiments  were  conducted, 
in  one  series  with  pure  cultures  of  various  food  spoil- 
a,i;e  orj^anisms  added  to  sterilised  media,  and  in  the 
other  with  mixed  cultures  in  natural  food  products. 

The  results  of  these  experiments  may  he  sum- 
nnrised  as  follows.  .\t  /'ll  2-5  (a  very  acid  reaction 
in  so  far  as  food  products  are  concerned)  approxi¬ 
mately  0-03  per  cent,  of  sodium  benzoate  sufticed  10 
I'leveiU  the  i^rowth  of  wine  yeast  {.Saccharomyces 
ciiipsnideus).  My  coderma  yeast  (j  species).  Penicil- 
linm  mould  {2  species).  Mucor  mould,  and  vinej^ar 
bacteria.  'I'lie  lactic  culture  used  failed  to  j4;row  at 
/’ll  J-;.  .Apple  juice  was  used  as  the  medium. 

•At  /’ll  3-0  the  concentration  of  benzoate  jj^rowth 


became  o-o6  for  most  of  these  micro-organisms.  At 
pH  4-0  there  was  required  o-oS  to  o-io  per  cent,  of 
the  preservative.  At  pH  4-8  to  5-0  the  concentration 
required  to  prevent  growth  varied  with  the  organism 
used  from  0-25  per  cent,  to  0-4  per  cent.  At  pH  5-2 
it  varied  from  0  45  per  cent,  to  07  per  cent.  At  pH  6 
growth  occurred  in  all  cultures  with  all  concentra¬ 
tions  of  benzoate  used,  the  maximum  used  being 
1-5  per  cent.  .At  pH  7-3  there  was  required  from 
3-2  to  3-4  per  cent,  of  the  preservative  to  prevent 
growth. 

Thus,  at  pH  7-3  there  was  required  too  times  as 
much  benzoate  to  prevent  growth  as  at  />H  2-3.  and 
about  34  times  as  much  as  at  the  normal  pH  value  of 
fruits — namely,  pH  4. 

The  e.xperiments  were  repeated  with  acid  intolerant 
micro-organisms — that  is,  Hacillus  coli,  B.  subtilis, 
B.  sporogenes,  and  B.  botulinus.  None  of  these 
organisms  grew  at  /'ll  40,  even  in  the  absence  of 
benzoate.  However,  in  their  range  of  growth,  it 
was  found  that  the  preservative  effect  of  the  sodium 
benzoate  depended  upon  the  /'H  value.  Thus,  at 
pH  4-5  there  was  required  004  to  006  per  cent,  of 
benzoate  to  prevent  growth  of  B.  coli  and  B.  sporo- 
gencs:  at  pH  5-o.  0-12  per  cent.:  at  pH  57,  o-6  to 
0-8  per  cent.,  and  at  pH  7  3,  240  to  260  per  cent,  of 
benzoate.  B.  subtilis  was  slightly  less  resistant. 

B.  botulinus  grew  and  produced  fatally  poteiU 
toxin  at  pH  7  4  in  a  medium  containing  08  per  cent, 
of  sodium  benzoate,  whereas  at  /'H  47  and  o-i  per 
cent,  benzoate  growth  failed  to  occur,  the  medium 
remaining  non-toxic.  ( )ther  experiments  showed 
also  that  the  retarding  effect  of  sodium  benzoate  on 
yeast  fermentation  is  affected  markedly  by  the  pH 
value  of  the  fruit  juice. 

.Sodium  Salicylate. — Similar  experiments  were  con¬ 
ducted  with  sodium  salicylate  as  the  preservative  and 
grape  juice  as  the  culture  medium.  The  results 
paralleled  very  closely  those  obtained  with  sodium 
benzoate.  .At  pH  2-5  there  was  required  002  to  004 
per  cent,  sodium  salicylate  to  prevent  growth,  at 
pH  3-5  to  38,  006  to  015  per  cent.;  and  at  /'ll  7,  as 
much  as  3  per  cent,  sodium  salicylate  failed  to  prevent 
growth.  Pure  cultures  were  used. 

.Sulphurous  ,lf/V/. — .At  /’ll  2-5  there  were  required 
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only  100  to  300  parts  por  million  (ooi  to  003  per 
cent.)  to  prevent  ijrowth:  at  /'H  3-5,  300  to  800  p.p.m. 
(003  to  008  per  cent.);  and  at  pH  7-0,  3.000  p.p.m. 
(0-3  per  cent.)  failed  to  prevent  );ro\vth  of  pure  cul¬ 
tures  of  yeasts,  moulds,  vinej^ar  bacteria,  and  lactic 
bacteria. 

Acetic  Acid. — (irowth  of  yeast  and  mould  was 
prevented  by  o-8  to  10  per  cent,  of  acetic  acid  at 
pH  3-3.  whereas  at  /'H  7  an  acetate  concentration 
etjuivalent  to  3  per  cent,  of  acetic  acid  failed  to  pre¬ 
vent  fjrowth.  Potassium  acetate  was  used  at  pH  7-0. 
Similar  results  were  obtained  with  the  other 
orj^anisms. 

.Salt  (Sodium  Chloride). — pH  value  affected  the 
preservative  action  of  .salt  only  moderately  to  slightly. 
Thus  yeast  );rowth  was  prevented  by  14  per  cent, 
salt  at  />H  2-5,  while  jo  per  cent,  was  recpiired  at 
pH  7-0:  for  blue  mould  18  per  cent,  was  required  at 
pH  2  3  and  20  per  cent,  at  pV\  70.  I'or  pH  3-3  the 
values  were  intennediate.  Similar  results  were  ob¬ 
tained  with  the  other  orj^anisms. 

I'ormaldchydc. — 'fhe  preservative  action  of  form¬ 
aldehyde.  like  that  of  salt,  was  not  markedly  affected 
by  the  pH  value.  (Irowth  at  pH  2-3  was  prevented 
by  0-015  j^rams  per  ico  c.c..  while  at  />H  3-3  and  7-0 
there  was  required  from  0013  to  0030  jxrams  per 
too  c.c. 

Sugar. — Preliminary  tests  with  suj^ar  indicate  that 
its  preservative  action  against  yeasts  and  moulds  is 
not  j^reatly  affected  by  the  pH  value  of  the  medium. 


Experiments  with  Various  Food  Produets. 

In  the  followinj^  practical  tests  pure  cultures  were 
not  used,  e.xcept  with  melon  preserves.  As  with  the 
pure  cultures  and  the  liquid  culture  media  described 
earlier,  it  was  found  that  preservative  action  de¬ 
pended  to  a  rather  amazinj;  dej^ree  upon  the  pH  value 
of  the  food.  In  all  cases  the  pH  value  was  artificially 
controlled  to  various  pH  values  by  acidification  with 
citric  acid  or  by  partial  neutralisation  with  sodium 
hydro.xide. 

Melon  Prescn'cs. — Considerable  spoilinj^  of  this 
product  by  yeast  and  mould  has  occurred  commer¬ 
cially  in  the  presence  of  of  i  per  cent,  of  sodium 
henzoate.  A  penicillium  mould  and  asper);illus 
mould,  both  isolated  from  spoiled  melon  cubes,  a 
culture  of  the  same  yeast  used  in  other  experiments 
reported  in  this  paper,  and  a  pure  culture  of  vinej^ar 
bacteria  isolated  from  cider  vinej^ar,  were  used. 

The  preserves  were  packed  in  4-oz.  wide-mouth 
jars  in  syrups  to  which  various  amounts  of  citric 
acid  or  sodium  hydroxide  were  added  to  j,dve  a  ranj^e 
of  /»H  values  from,  2-5  to  7-6.  The -jars  were  sealed 
with  screw  caps  and  sterilised  at  ico°  C.  I'ourteen 
pH  values  were  compared,  'file  ranj^e  of  benzoate 
concentration  was  varied,  accordinj'  to  the  pH  v.due 
concerned.  — 

The  .sterilised  samples  were  inoculated  with  the 
pure  cultures  previously  mentioned  and  were  stored 
at  room  temperature.  Observations  over  a  period 
of  several  months  indicated  that  the  preservative 
action  of  the  sodium  benzoate-  was  affected  by  the 
pH  value  as  follows:  At  pH  values  of  2-3  to  3-12 
only  0-02  per  cent,  of  sodium  benzoate  was  required 
to  prevent  jjrowth  of  all  four  orj^anisms;  at  3-3  to 


4-0.  0-03  per  cent,  was  required;  at  pH  4-5.  o-i  per 
cent,  was  required;  at  pH  60.  2  per  cent,  was  re¬ 
quired;  and  at  pH  7-6.  3  per  cent,  of  sodium  benzoate 
was  required.  .-Kpproximately  250  times  as  much 
benzoate  was  required  to  preserve  the  melon  cubes 
at  /'ll  7  as  at  pH  2-3  to  3-12.  The  penicillium  moidd 
proved  somewhat  more  resistant  than  the  three  other 
micro-or.ijanisms  used. 

Maraschino-Stylc  Crapes. — 'Phis  product,  like  the 
cubed  melon  preserves,  has  occasionally  spoiled, 
although  containing  o-i  per  cent,  added  sodium  ben¬ 
zoate.  The  spoiling  is  usually  caused  by  yeast,  and 
accordingly  this  organism  was  used  in  our  experi¬ 
ments.  Results  similar  to  those  reported  for  the 
cubed  melon  were  obtained.  .Acidification  of  the  pro¬ 
duct  with  as  little  as  0-23  per  cent,  of  citric  acid  made 
it  possil)le  to  preserve  heavily  inoculated  samples 
with  O-I  per  cent,  sodium  benzoate.  Xon-acidified 
samples  underwent  fermentation  in  the  presence  of 
many  times  this  concentration  of  the  preservative. 
When  acidified  with  0-3  per  cent,  of  citric  acid,  yeast 
growth  was  prevented  by  005  per  cent,  of  sodium 
benzoate. 

Pipe  Olh’es. — Manzanillo  olives  pickled  by  the 
(.'alifornia  ripe  olive  process  were  placed  in  glass-top 
fruit  jars  iu  brine  containing  3  per  cent,  sodium 
chloride.  ( )ne  lot  of  brine  was  acidified  with  0-5  gram 
of  lactic  acid  in  too  c.c..  another  with  i  gram  of  lactic 
acid  in  100  c.c..  and  another  with  i  gram  of  acetic 
acid  in  ico  c.c.  .A  fourth  lot  was  not  acidified. 
Various  amounts  of  sodium  benzoate  were  added  and 
the  jars  sealed  and  incubated  at  33°  C.  for  two 
months.  .At  the  time  of  filling  the  jars,  some  of  the 
olives  in  each  jar  showed  bacterial  decomposition;  as 
an  additional  inoculation  no  precautions  were  taken 
to  prevent  contamination  of  the  brine,  jars,  and  olives 
at  the  time  of  packing.  The  /'H  determinations  were 
made  at  the  end  of  the  storage  period.  .At  pH  5 
there  was  required  0-6  per  cent,  of  benzoate:  at 
pH  4-0.  O-I  per  cent.;  and  at  pH  3-8.  only  003  per 
cent,  to  prevent  bacterial  spoilage. 

.Artichokes. — Artichokes  were  packed  in  3  per  cent, 
sodium  chloride  solution  to  which  o-i  per  cent,  of 
sodium  benzoate  and  various  proportions  of  lactic 
and  acetic  acid  were  added.  The  glass  containers 
were  sealed  and  stored  at  room  temperature  for  two 
months.  /\t  /'ll  6  to  39  the  01  per  cent,  of  benzoate 
added  to  the  brine  failed  to  prevent  growth  of  bac¬ 
teria  and  mould,  but  at  pVl  3-6  and  3-4  growth  was 
prevented  by  this  initial  concentration  of  the  pre- 
.servative.  .After  equilibrium  between  the  artichokes 
and  brine  was  established  the  benzoate  concentration 
was  approximately  c-c6  per  cent. 

.Ifocado  Pulp. — .As  the  flavour  and  texture  of 
avocados  deteriorate  badly  after  sterilisation  by  heat, 
preservation  by  sodium  benzoate  is  possildv  of 
economic  importance. 

.■\vocados  were  peeled  and  ground  fine.  To 
lOO-gram  portions  of  the  pulp  were  added  various 
amounts  of  ^sodium  benzoate  and  an  organic  acid 
(either  citric  or  acetic).  'I'he  samples  were  stored  at 
room  temperature  in  sealed  jars  for  ten  months  and 
examined  at  intervals  to  determine  whether  growth 
of  micro-organisms  had  occurred. 

As  in  e.xperiments  with  olives  and  artichokes,  the 
/’ll  values  affected  the  concentration  of  sodium  ben¬ 
zoate  required  for  preservation.  0-3  per  cent,  being 
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required  at  /'ll  52  and  only  oo()  per  cent,  at  />ll  3-8 
when  citric  acid  was  used  for  acidification.  .Acetic 
acid,  as  is  well  known,  itself  exerts  a  preservative 
effect,  d'his  fact  was  well  shown  when  1-5  per  cent, 
of  acetic  was  added.  Xo  benzoate  was  required  at 
this  concentration  of  acetic  acid.  .At  /'H  4().  obtained 
with  I  per  cent,  acetic  acid,  only  006  per  cent,  ben¬ 
zoate  was  required,  whereas  at  /'H  4-3,  obtained  with 
citric  acid.  015  per  cent,  benzoate  was  required  for 
preservation.  .Scnii-comniercial  experiments  made  in 
co-operation  with  the  ("aliforni.i  .Avocado  .Association 
confirmed  the.se  results. 

.Similar  experiments  made  with  sliced  avocado  flesh 
in  brine  containiii},'^  3  per  cent,  of  salt  and  various 
concentrations  of  sodium  benzoate  and  acetic  or 
citric  acid  j^ave  essentially  tbe  same  results  as  with 
the  pulp. 

rruiic  Pulp. — 'I'his  product  is  sold  for  use  in  sod.i 
fountains  and  should  keep  for  several  weeks  in  open 
containers.  It  was  found  that  0-3  per  cent,  of  sodinm 
benzoate  was  recjuired  to  prevent  spoilage  of  non- 
acidihed  pulp  heavily  inoculated  with  yeast  and 
mould,  riiat  acidified  with  citric  acid  and  similarly 
inoculated  kept  well  with  o-i8  per  cent,  of  benzoate. 

Pulp  mi.xed  with  an  equal  volume  of  cane  sui^ar 
syrup  of  37°  liallint;  and  not  inoculated  (except  by 
natural  contamination*  was  preserved  with  o-i  per 
cent,  of  benzoate,  whether  acidified  or  not.  Xo  ^11 
determinations  were  made  owinij  to  the  interfering,^ 
effect  of  colour  and  consistency  of  the  product. 

Carbonated  He^’cra^es. — (.‘arbonated  bottled  fruit 
beveraf^es  were  prepared  from  apple  and  oranj^e 
syrups  of  pH  20.  3  3.  and  70.  llenzoate  concentra¬ 
tions  in  the  bottled  l»everat,''es  were  varied  from  ooi 
to  01  j^ram  in  100  c.c.  In  beverat;es  made  from 
syrups  of  pH  7.  j^rowth  of  micro-orj^anisms  and 
spoilinj;  occurred  at  o-i  },o‘am  of  benzoate  in  ico  c.c. 
In  l)evera.qes  made  from  the  syrup  of  pH  3-3.  f^rowth 
was  prevented  by  O'oS  j;ram  of  benzoate  in  100  c.c. 
and  in-  002  jtjram  of  benzoate  in  too  c.c.  in  those 
made  with  syrup  of  pH  2-o.  Bacterial  j^rowth  was 
more  abundant  than  that  of  yeast  in  the  carbon.ited 
beveraj^e  made  from  syrups  of  />H  7-0. 

Aspara^^us. — In  one  experiment  fresh  white  aspara- 
jrus  stalks  were  trround  and  pressed.  'Fhe  pH  values 
of  I.OGO  c.c.  portions  of  the  juice  were  adjusted  to 
values  ranj,Mn>^  from  3  to  i)  by  the  addition  of  citric 
acid  or  sodium  hydroxide.  'Fo  30  c.c.  portions  of  the 
juices  of  pH  4(>  to  9  were  added  from  o  to  4  j^rams 
of  sodium  benzoate  per  ico  c.c..  and  to  samples  of 
pH  30  to  40  were  added  from  o  to  o-2  t;ram  per 

too  c.c.  'I'he  juice  was  heavily  contamin.ited  with 

soil  adhering;  to  the  stalks. 

Durin,”-  incubation.  fre(|uent  macroscopic  observa¬ 
tions  and  microscopic  examinations  were  made. 
Growth  occurred  at  4  per  cent,  sodinm  benzoate  and 
/»H  9.  but  w.as  prevented  at  the  other  pH  values  bv 
the  folio winj;  concentrations,  expressed  as  irrams  in 
KX)  C.C.:  at  pH  S  was  required  8  j^rams:  /'ll  (rj 
(natural  jtiicei.  o-8  irram :  /*H  (>.  o-8  j^oam :  /ll  4  9. 
04  irram :  pH  4.  oob  ^aam :  pH  3  3.  003  },Mam :  ami 

/•M  30.  003  tyrant.  'Fhus.  at  /'ll  9  more  than  130 

times  as  much  benzoate  was  required  to  prevent 
growth  as  at  /'ll  3  3. 

To  tubes,  in  duplicate,  of  the  freshly  prepared 
asparatrus  juices,  described  above,  was  added  a  layer 
of  neutr.il  mineral  oil  to  provide  anaerobic  condi¬ 


tions.  The  tubes  were  sterilised,  and  were  then 
inoculated  with  ati  active  culture  of  Hacillus  botulinus 
j^rown  in  brain  medium.  'Fhe  culture  before  use  was 
l)roved  to  be  rapidly  fatal  to  j^uinea-pi^j^s  fed  in  small 
amount  by  month.  'Fhe  spore  suspension  was  detoxi¬ 
fied  by  heat  before  use.  'Fhe  tubes  of  asparai^us 
juice  were  incubatetl  at  37°  C..  and  j^rowth  observed 
at  four  weeks  and  at  six  months  by  macroscopical 
observation,  microscopical  examination  of  stained 
mounts,  and  by  odour.  Growth,  apparently  that  of 
H.  botuliinis.  occurred  at  pH  86  and  2  grams  ben¬ 
zoate  in  too  C.C.:  pH  74  and  1  gritm;  ^11  3  2  and 
o-i  gram:  pH  47  and  0-3  gram  benzoate  in  100  c.c.: 
but  no  growth  occurred  .it  pH  4  even  in  the  absence 
of  benzoate.  Growth  w.is  negative  at  /'ll  8-6  and 
3  grams  benzoate  in  lOO  c.c.:  pH  74  and  2  grams: 
pH  32  ami  0-2  gram:  pH  47  and  0073  gram  of  ben¬ 
zoate  in  100  c.c.  'Fhe  pH  values  represent  those 
taken  after  sterilisation,  as  they  were  found  to  li.ave 
changed  greatly  during  heating.  When  comp.ired 
with  the  unheated  samples  previously  described,  it 
will  be  seen  that  in  general  P.  botuIiuus  beh.aved 
similarly  to  the  micro-organisms  naturally  occurring 
on  asparagus  with  respect  to  the  effect  of  pH  value 
of  the  medium  on  the  preserv.'itive  action  of  sodium 
benzoate.  However,  among  the  naturally  occurring 
organisms  there  were  many  that  were  .acid  tolerant, 
consequently  they  grew  at  lower  pH  values  than  li. 
botuIiuus. 

In  confirmation  of  the  foregoing  observations,  it 
was  found  that  sterili.sed  asp.iragus  juice  of  />ll  7-4. 
and  containing  08  gram  of  sodium  benzoate  in 
KX)  c.c.  inoculated  with  detoxified  spores  of  Hacillus 
botuIiuus.  became  toxic  on  incubation,  as  proven  by 
its  fatal  effect  on  guinea-pigs  fed  by  mouth.  At 
pH  47  and  0-1  gr.am  benzoate  in  ico  c.c.  the  inocu¬ 
lated  juice  did  not  become  toxic.  'Fhe  non-toxicity 
of  the  detov'fed  spores  was  proved  by  feeding  tests: 
before  deto.\iin..iiiu.i  tty  neaimg  at  80“  C.,  the  culture 
was  extremely  toxic  to  guinea-pigs:  after  this  treat¬ 
ment  it  was  non-toxic. 

•  In  experiments  m.ade  with  aspar.igus^  stored  in 
brines  of  various  pH  values,  and  various  concentra¬ 
tions  of  sodium  benzoate,  similar  results  were  ob¬ 
tained. 

Peas  and  .Striiij'  Heaiis. — Results  similar  to  those 
obtained  with  other  non-acid  vegetables  were  ob¬ 
tained  with  fresh,  shelled,  green  peas  and  with  fresh, 
cut  string  beans  stored  in  dilute  brine.  It  was  found 
impossible  to  prevent  spoilage  of  the  nonacidified 
vegetables  with  reasonable  concentrations  of  sodium 
beiizo.ate. 

Towatocs. — One-tenth  of  i  per  cent,  of  benzoate 
preiserved  this  vegetable  satisf.actorily  against  spoil¬ 
ing  by  micro-organisms,  although  excessive  soften¬ 
ing  by  enzyme  .action  rendered  the  vegetables  unsuit¬ 
able  for  use  in  salads.  'Fhe  natural,  relatively  low 
pH  value  (in  this  experiment.  4-0)  rendered  the  ben¬ 
zoate  effective  without  acidific.ation. 

iKiir^cr  of  Pood  Pois<tu}uj'. —  It  is  evident  from  the 
results  obtained  with  olives,  .avocado  pulp,  and 
asparagus  juice  that  Hacillus  botuIiuus  can  probably 
develop  and  form  toxin  in  the  non-acidified  products 
containing  o-i  per  cent,  or  more  of  sodium  benzoate. 
Suggestions  m.ade  th.at  non-acid  food  products  be 

(Continued  on  paf^e  181.) 
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The  MANUFACTURE  of 


FISH  PASTES 


IT  IS  not  uncommon  to  receive  requests  for  recipes 
for  risli  pastes;  sometimes  the  particular  type  of 
paste — bloater,  salmon,  shrimp,  and  so  on — is  speci¬ 
fied ;  more  jjenerally,  no  indication  is  ^iven  as  to  just 
what  the  enquirer  has  in  mind.  It  is  obviously  un¬ 
satisfactory  to  quote  hare  recipes,  as.  without  minute 
directions  of  procedure,  one  may  obtain  all  manner 
of  results  starting;  with  the  same  ingredients — even 
in  the  same  proportions.  In  any  case,  the  most  satis¬ 
factory  way  in  the  lon^'  run  is  for  the  enquirer  to 
make  up  his  mind  as  to  what  type  and  grade  of  paste 
he  is  aiming  at,  what  raw  materials  are  at  his  dis¬ 
posal.  and  then  to  set  out  to  make  himself  conversant 
with  the  principles  involved  in  the  preparation  of  fish 
pastes  in  general.  .After  that,  he  should  take  off  his 
coat  and  get  down  to  practical  work,  varying  the  in¬ 
gredients  and  their  proportions,  studying  the  results, 
and  trying  to  understand  the  reasons  for  any  varia¬ 
tions  and  peculiarities. 

If  this  e.xperimental  work  is  intelligently  planned,  it 
will  yield  data  of  great  value  and  enable  the  e.xperi- 
nieiiter  to  arrive  ultimately  at  a  satisfactory  product 
falling  into  line  with  his  own  particular  requirements 
and  conditions. 

With  the.se  points  in  view,  we  give  the  following 
general  account  of  underlying  principles. 

The  chief  ingredient  and  basis  of  all  fish  pastes  is 
canned  salmon.  Occasionally  a  certain  proportion  of 
fresh  fish  is  incorporated,  usually  herring,  which  is 
the  most  suitable  for  the  purpose.  Some  fish,  such  as 
cod  and  hake,  make  the  paste  too  dry.  .Also,  red 
herrings  are  used  extensively  as  they  impart  a  rather 
high  fl.ivour. 

riie  next  important  ingredient  is  fat.  whose  main 
function  is  to  facilitate  spreading,  for  a  paste  must 
have  good  spreading  properties.  The  fat  commonly 
employed  is  beef  fat.  ‘  It  would  appear,  however, 
from  an  examination  of  recipes,  that  in  U.S..A.  bacon 
fat  is  the  one  usually  employed.  Butter  is  sometimes 
used.  hut.  actually,  there  is  no  advantage  in  flavour 
to  he  gained  by  using  this  fat.  It  is  almost  impos¬ 
sible  to  say  whether  a  particular  pa.ste  has  been  made 


up  with  beef  fat  or  with  butter — that  is,  when  judged 
by  flavour  alone. 

The  majority  of  pastes  contain  a  certain  propor¬ 
tion  of  farinaceous  material,  which  serves  a  useful 
purpose  in  that  it  absorbs  e.xcessive  moisture  and 
renders  the  paste  firm.  Four  to  five  per  cent,  is 
ample,  (lenerally.  the  material  consists  of  ground 
rice,  or  biscuit  meal,  or  some  proprietary  preparation. 

The  question  of  flavouring  is  an  important  one, 
and  it  is  here  that  the  manufacturer  has  wide  scope 
for  the  exercise  of  ingenuity.  .An  attractive  back¬ 
ground  may  be  created  by  the  incorporation  of  a 
small  proportion  of  well-matured  anchovies,  and  for 
this  purpose  Gorgona  are  the  best.  .Alternatively, 
one  may  use  lobster  tomali,’  which  possesses  high, 
though  pleasant,  flavouring  properties.  In  shellfish 
pastes  a  certain  proportion  of  canned  crab  or  lobster, 
or  perhaps  crayfish,  may  be  employed.  In  order  to 
secure  a  shrimp-like  flavour,  one  may  add  either 
shrimp  e.xtract  or  shrimps  barrelled  in  brine,  although 
the  latter  are  not  always  available. 

.As  regards  seasoning,  salt,  white  pepper,  mace, 
and  coriander  are  the  chief  ones  used;  occasionally 
ginger  is  a  constituent. 

The  most  .satisfactory  colours  for  pastes  are  the 
rhodamines,  as  these  are  resi.stant  to  retorting,  and 
also  to  the  influence  of  sunlight  when  the  paste  is 
packed  in  glass.  Many  artificial  colours  lose  their 
intensity  during  the  preserving  process,  but  the 
rhodamines  are  found  by  experience  to  be  stable 
under  these  conditions. 

The  first  stage  in  manufacturing  operations  con¬ 
sists  in  mixing  together  the  various  ingredients.  This 
may  be  carried  out  in  any  form  of  mixing  machine, 
such  as  one  used  for  cake  mixing,  which  gives  a 
thorough  and  efficient  mi.xing. 

Then  the  material  is  passed  through  a  mincing 
machine,  and  filled  into  jars  from  a  sausage-filling 
machine,  after  which  the  jars  are  capped  and  pre¬ 
served  for  i  hour  at  240*  F.  This  treatment  is  given 
both  large  jars  (3-oz  capacity)  and  small  jars  (lA-oz 
capacity). 
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Piccalilli  Manufacture 

I5v  JOMX  ELSBUKY 


'rill*'  l-'lRS'r  step  in  the  successful  preparation  of 
piccalilli  of  j^ood  quality  is  to  see  that  all  the  vej^e- 
tahles  and  other  inj^redients  are  of  good  quality  and 
in  sound  comlition. 

( Iperations  are  commenced  hy  running  off  the  brine 
from  the  \egetal)les.  Fill  the  cask  with  hot  water  at 
al^out  iKo°  h  .  and  allow  to  stand  for  10  to  12  hours, 
so  as  to  extract  all  salt  from  the  vegetables.  If  it  is 
desired  to  colour  the  cauliHower,  place  4  oz.  of  tur¬ 
meric  in  the  first  pail  of  hot  water  and  stir  well. 
Should  the  colour  of  the  caulitlower  he  objectionable, 
an  improvement  may  be  effected  by  the  addition  of 
1  oz.  of  meta-bisulphite  of  potash. 

Next  day  the  vegetables  should  be  cut  up  and 
placed  in  a  cask  with  acetic  acid  and  water,  made  up 
m  the  proportion  of  i  g.il.  of  So  per  cent,  acetic  acid 
to  18  gal.  of  water.  Allow  this  to  stand  overnight 
•ind  tlien  drain — which  is  best  done  in  baskets. 

J^iccalUli  Liquor. 

48  gal.  of  lO  gr.  vinegar. 

3b  11).  best  mustard. 

6  lb.  gum  tragacanth. 

3A  11).  turmeric. 

1  11).  curry  powder. 

I  11).  ground  ginger. 

7  11).  table  salt. 

4  lb.  tine  chopped  shallots. 

lA  11).  of  tine  chopped  garlic. 

20  11).  granulated  sugar. 

Place  ()  11).  of  gum  tragacanth  in  12  gal.  of  16  gr. 
vinegar  and  allow  to  stand  24  hours,  stirring  up  two 
or  three  times.  Now  put  the  rest  of  the  vinegar  in 
an  enamelled  pan  and  rub  the  gum  into  it  through  a 
sieve.  Xe.xt  add  the  sug.ir,  salt,  garlic,  and  the 
shallots,  and  stir  well.  Then  add  the  spices,  turmeric, 
and  mustard  through  a  tine  .^ieve  and  gently  bring  to 
the  boil,  simmering  for  15  minutes.  I’ass  the  whole 
through  a  sieve  into  a  tub  and  allow  to  stand  until 
cold,  after  which  stir. 

'I'he  best  procedure  to  adopt  in  tilling  is  first  of  all 
to  half-till  the  jars  or  bottles  with  the  piccalilli  liquor 
and  then  add  the  drained  vegetables,  pushing  them 
into  the  liquor  with  a  wooden  stick.  Fare  should  be 
taken  that  all  vegetables  are  well  immersed  in  the 
liquor,  otherwise  there  is  danger  of  mould  setting  in. 
Precaution  should  also  be  taken  that  the  vegetables 
are  well  drained  before  tilling,  in  order  to  avoid 
separation.  The  containers  should  now  be  corked  and 
sealed  as  soon  as  possible,  so  as  to  prevent  any  mois¬ 
ture  from  settling  on  the  top.  The  jars  should  be 
perfectly  dry  before  filling,  and  if  the  corks  are  to  be 
softened  this  should  be  done  by  the  use  of  hot  vinegar 
— not  water. 

I’c^ctahlcs  for  Hest  Piccalilli. 

I  cask  of  caulitlower. 

I  cask  of  bastards. 


J  cask  of  chumps, 
cask  of  beans, 
cask  of  gherkins. 

1  gal.  of  West  Indian  pickle. 

1  gal.  garlic  (very  tine). 

1  gal.  mangoes  (very  tine). 

I  g.il.  pickled  lemons, 
i  cask  of  Xo.  o  silver  skin  onions. 

Mix  well  together  before  putting  into  acetic  acid 
and  water.  Do  not  cut  the  onions. 


Piccalilli  {Suf^crfiiic). 

611).  gum  tragacanth. 

45  gal.  of  16  gr.  vinegar. 

361b.  best  mustard. 

7  11).  imported  curry  powder. 

7  11).  of  turmeric. 

20  11).  of  granulated  sugar. 

Method  as  for  best  piccalilli. 

I’c^ctahlcs  for  Suf>crfiiic  Piccalilli. 

A  cask  of  cauliflower. 

A  cask  of  Xo.  3  gherkins. 

A  cask  of  chumps. 

2  gal.  of  mangoes  and  brine. 

(."ut  up  the  above  and  then  add : 

A  cask  of  very  tine  gherkins. 

A  cask  of  Xo.  o  silver  skin  onions. 

Mix  well  together  before  putting  into  acetic  acid 
and  water. 

Fut  small  for  glasses. 

Fut  large  for  lialf-gallons  and  gallons. 

Piccalilli  Liquor  loitli  Rye  Flour. 

50  11).  of  dark  rye  flour. 

60  11).  of  mustard. 

12  11).  of  turmeric. 

60  11).  table  salt. 

40  11).  of  granulated  sugar. 

A  11).  of  cayenne. 

I  gal.  of  caramel. 

94  gal.  of  24  gr.  vinegar. 

8  oz.  of  soluble  extract  of  cloves. 

10  oz.  of  .soluble  extract  of  pimento. 

Place  50  gal.  of  the  vinegar  in  a  mixing  machine  (a 
butter  churn  is  suitable  for  the  purpose)  and  set  it  in 
motion.  Xow  add  the  flour,  mustard,  turmeric,  and 
cayenne,  and  mix  well  together.  Place  the  rest  of  the 
ingredients,  with  the  exception  of  the  extracts,  in  a 
vat  fitted  with  an  open  coil  and  just  bring  to  the  boil. 
Shut  off  the  steam  and  add  the  contents  of  the  mixer 
and  stir  well.  Turn  on  the  steam  and  gently  boil  for 
3  minutes,  after  which  the  steam  is  cut  off  and  the 
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extract  added.  Stir  well  and  pass  through  a  fine 
sieve  into  the  tubs,  and  allow  to  cool. 

N’egetables  to  be  cut  up. 

1  cask  of  cauliflower, 
i  cask  of  chumps. 

A  cask  of  bastards. 

A  cask  of  cutting  onions. 

rcgctablcs  to  he  Cut  rf>  for  riccaliUi  frow  Sago 
Flour. 

This  is  a  good,  but  cheap,  piccalilli. 

2  casks  of  cauliflower. 

A  cask  of  bastards. 

A  cask  of  chumps. 

A  cask  of  cutting  onions. 

I  cask  of  small  gherkins. 

A  cask  of  Xo.  2  onions. 

Cheap  Fieealilli  zeitli  Sago  Flour. 

Pour  28  gal.  of  water  into  a  pan  with : 

3  11).  of  mustard. 

1 A  lb.  of  turmeric. 

3  oz.  of  ground  mace. 

12  oz.  of  curry  powder. 

4  oz.  of  cayenne. 

4  11).  of  table  salt. 

Clently  simmer  for  30  minutes  with  the  pan  covered. 
Then  place  14  lb.  of  sago  flour  in  a  small  tub  with 
sufficient  cold  water  to  mix  it  into  a  thin  batter. 
Run  the  sago  batter  into  a  pan  while  still  boiling. 
Stir  well  and  continue  boiling  until  it  thickens.  Cut 
off  the  steam  and  add  A  gal.  of  80  per  cent,  acetic  acid 
while  stirring.  Then  run  the  product  through  a  sieve 
into  a  tub  and  allow  to  cool. 


4*1  Good  Fieealilli. 

8  11).  of  gum  tragacanth. 

34 11).  of  20  gr.  vinegar. 

9  gal.  of  water. 

3  gal.  of  30  per  cent,  acetic  acid. 

10 11).  of  table  salt. 

20 11).  of  granulated  sugar. 

5  lb.  of  curry  powder. 

7 11).  of  turmeric. 

60Z.  of  cummin  seeds. 

8  oz.  of  cayenne. 

35  11).  of  mustard. 

Soak  the  gum  in  16  gr.  vinegar  for  24  hours.  Run 
the  vinegar,  water  and  acid  into  an  enamelled  pan. 
together  with  the  sugar  and  salt,  and  dissolve.  Rub 
the  gum  through  a  sieve  into  this  mixture.  Stir  well. 
Then  add  the  spices,  etc.,  through  a  fine  sieve  and 
bring  to  the  boil.  I’ass  the  product  through  a  sieve 
into  a  tub  and  allow  to  cool. 

The  vegetables  as  for  best  piccalilli. 


Bombay  Gherkins  in  Fieealilli. 

Run  the  brine  from  a  cask  of  No.  3  gherkins.  Soak 
them  in  hot  water  for  24  hours ;  then  cut  them  in  half 
lengthwise.  Scrape  out  the  centres  and  stuff.  Then 
tie  together  with  string. 

stuffing  for  Bomi)ay  gherkins  is  made  up  as 
follows : 

To  each  10  lb.  of  centre  removed  add  10  lb.  fine 
chopped  onions,  i  oz.  fine  chopped  garlic,  oz.  of 
cayenne,  and  bind  well  together  with  a  sweet  syrup, 
consisting  of  10  lb.  of  granulated  sugar  and  i  gal.  of 
16  gr.  vinegar  brought  to  the  boil  and  allowed  to 
cool. 

When  stuffed  and  tied,  place  in  jars  and  cover  with 
the  best  piccalilli  liquor. 


The  Role  of  Acidity  in  Food  Preparation  (eontinued  from  page  178) 


preserved  by  sodium  benzoate  are.  therefore,  ill  ad¬ 
vised  and  dangerous. 

Growth  in  10  per  eent.  Sodium  Benzoate  Solution. 
— .\  bottle  containing  about  400  c.c.  of  10  per  cent, 
sodium  benzoate  was  stored  at  room  temperature  for 
about  a  year.  During  this  period  it  developed  a 
cottony  growth  of  mould.  ()n  plating  on  nutrient 
agar-agar  the  mould  proved  to  be  Fenieillium 
glaueum,  ordinarily  known  as  "  Blue  Mould.”  The 
/•H  value  was  7-5.  This  indicates  extreme  resistance 
in  neutral  solution. 
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Correspondence 


TUF  I.AtgUFKED  CAX-CAX 
To  the  Editor. 

Dear  Sir, 

It  was  most  refreshinj^  to  tind  in  the  Editorial 
Xote  of  the  May  issue  of  Food  Manufacture  a 
stron^'^  touch  of  humour  displayed.  Scientific  and 
technical  journals  };enerally  lack  this  "  savinj^f  sense,” 
which  is  to  he  ref^retted. 

h'ooD  Manufacture  is  an  excellent  journal,  full  of 
interest  from  cover  to  cover:  it  is  always  informative 
and  never  dull,  and  now  it  crowns  its  ample  propor¬ 
tions  with  ”  quips  and  cranks  and  wreathed  smiles 
such  as  wrinkled  care  hej^uiles.” 

1  his  is  as  it  should  he.  Even  Doctors  of  Science, 
Research  Chemists,  and  C'aptains  of  Industry  will 
lauj^h  if  they  he  tickled. 

\  ou  suj^j^est.  sir.  that  I  should  ”  can  ”  a  popular 
melody.  .Al.is !  I  am  no  musician  or  poet,  hut  1  am 
a  hit  of  a  doj;  at  dos^j^erel.  How  about  this? 

Clever  Katie’s  canning  cakes  for  cafes. 

Such  cunning'  kickshaws  kindly  Katie  cans. 

She  processes  peach  fritters,  sardines  and  f;in  and 
hitters. 

.She’s  worshipped  hy  all  food-preserving  fans. 

Katie  sees  that  all  her  cans  are  lacquered. 

To  quality  and  service  she’ll  succumh. 
lo  the  makers  and  to  Holden  she  admits  that  she’s 
heholden. 

And  the  public  never  gets  a  toxic  “  turn.” 

Having  opened  the  Brighter  I'ood  Manufacturing 
campaign,  may  I  suggest  the  following  subjects  for 
future  discussion : 

.Should  Scientists  Smile  ? 

Could  Chemists  Chortle? 

Can  Canners  Can  Can? 

Yours  faithfully, 

.\.  L.  Matthison, 
(.Arthur  Holden  and  Sons.  Ltd.) 

[()ne  up  for  Mr.  Matthison!  Will  anyone  else  try 
their  hand?  It’s  all  good  for  the  trade.  .So  much 
the  better  if  we  can  have  the  music  as  well.  There 
must  he  a  few  more  poets  and  a  musician  or  two 
among  all  the  readers  of  Food  AIanuf.acture. — 

EDITf>R.  ] 


M ARZH’AX  I’RODUCTIOX 
To  the  Editor. 

Dear  Sir, 

In  the  May  issue  of  your  esteemed  paper,  under 
Enquiry  Xo.  599,  concerning  the  manufacture  of 
marzipan.  I  find  some  statements  with  which  I  am 
not  in  entire  agreement. 

For  the  benefit  of  your  readers  I  am  giving  you 
some  observations  on  this  subject,  which  are  based 
on  many  years  of  experience. 


There  are,  besides  Skuse’s  Complete  Confectioner, 
a  few  Ciermaii  publications — e.g.,  Das  Suckenoaren 
Laborator — in  which  a  short  description  of  the  manu¬ 
facture  of  marzipan  is  given,  but  none  of  these  will 
give  you  much  information,  and  1  don’t  think  much 
is  needed,  as  everything  else  rests  on  experience.  1 
think  every  practical  man  could  fill  volumes  with  his 
experience  without  giving  very  much  help  to  an  in¬ 
experienced  person. 

In  a  few  words  I  shall  try  to  put  down  the  most 
important  rules  to  be  observed. 

First  of  all,  extreme  cleanliness  is  to  be  observed  in 
the  manufacture  and  the  packing  of  the  paste.  The 
manufacturing  room  should  be  light  and  airy,  entirely 
separated  from  any  storage  place  for  dried  fruits  and 
raw  (unblanched)  almonds,  as  these  contain  germs 
which  cause  the  so-called  "  spots  ”  in  marzipan. 
These  spots,  which  appear  darker  than  the  rest  of 
the  paste,  are  nothing  else  than  inverted  sugar.  The 
inversion  of  the  sugar  in  a  faulty  paste  generally 
starts  between  the  third  and  fourth  week  after  the 
manufacture  and,  as  time  goes  on,  the  spots  grow 
bigger  and  are  an  ideal  breeding  place  for  mould 
spores.  Such  marzipan,  when  used  for  moulded  or 
modelled  goods  or  chocolate  centres,  would  probably 
start  fermentation,  and  even  if  that  should  not  happen 
the  inversion  of  the  sugar  would  still  go  on  and  result 
in  spoiling  the  appearance  of  the  marzipan  to  such  an 
extent  that  it  would  be  impossible  to  offer  it  for  sale. 

Every  layman  knows  that  air  which  is  not  sterilised 
contains  all  kinds  of  germs  and  mould  spores.  To 
enclose  such  air  with  a  moist  paste  (as  marzipan  cer¬ 
tainly  is),  in  an  airtight  container,  would  unavoid¬ 
ably  lead  to  growth  of  fungus,  which  would  be  the 
worst  thing  that  could  happen  to  marzipan.  In  the 
majority  of  bakehouses  where  marzipan  is  mi.xed  with 
icing  sugar  for  modelling  and  decorating,  the  rest  of 
the  paste  is  generaly  put  in  an  airtight  tin,  to  be  used 
again  the  next  day,  and  to  prevent  it  from  getting 
crusty  in  the  meantime.  If  such  a  tin  is  not  washed 
and  aired  from  time  to  time  the  marzipan  will  go  sour 
even  if  the  most  perfect  raw  paste  is  used.  The  pack¬ 
ing  in  airtight  containers  can  only  be  done  if  they 
are  properly  sealed  and  sterilised.  Many  firms  after 
long  experiments  have  abandoned  this  method.  There 
is  still  an  American  product  in  tins  on  the  market,  but 
the  paste  is  rather  firm  and  coarse  ground,  and  does 
not  suit  every  consumer.  A  firm  paste  has  naturally 
better  keeping  qualities  than  a  softer  one. 

My  own  e.xperience  in  regard  to  the  canning  of 
marzipan  is  not  to  use  any  larger  tins  than  those 
containing  7  lb.  I  have  kept  such  tins  for  about  two 
years  and  the  contents  were  still  in  good  condition, 
but  the  taste  does  not  quite  come  up  to  paste  packed 
in  boxes.  A  marzipan  manufactured  under  good  con¬ 
ditions  and  packed  in  wooden  boxes  lined  with  grease¬ 
proof  paper  and  stored  in  an  airy  and  dry  place  should 
keep  for  almost  any  length  of  time.  Of  course,  that 
does  not  mean  that  marzipan  will  improve  with  age; 
all  foodstuffs  are  better  when  they  are  fresh. 

Yours  faithfully, 

”  Praxis.” 


Jink,  1932] 
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A  Cannery  for  Cork?  Flans  for  Exten¬ 
sive  Development. 

Discussions  now  taking  place  in  Ire- 
lantl  between  the  C'*)rk  Karmers’ 
I’nion,  the  Cork  Chamber  of  Com¬ 
merce,  ainl  several  local  capitalists 
will,  according*  to  a  corresjMmdent,  if 
successful,  lead  to  the  foundatit)n  of 
line  of  the  most  im|M)rtant  industries 
the  F'ree  State  is  likely  to  have  for 
manv  years.  It  is  proposed  that  a 
cannery  for  handling*  a  percentafje  of 
the  country’s  cattle,  fruit  and  other 
pniducts,  and  fish  landed  on  the  coasts, 
shall  be  erected  at  Cork  in  the  nettr 
future. 

The  primary  stage  in  the  develop¬ 
ment  will  be  the  packing  of  meat,  and 
the  supplies  for  the  factory  will  be 
(Iniwn  mostly  from  the  county  t)f  C'ork, 
which  is  one-ninth  the  size  of  the  Free 
State  and,  naturally,  has  the  largest 
number  of  livestock.  Should  this  prove 
successful,  e.\tensit)ns  will  be  tnade  both 
in  this  department  and  for  the  htmdiing 
tif  fruit  and  fish.  Packing  for  home 
and  exiM)rt  will  be  undertaken  and  :i 
tannerv  will  be  establishetl  as  it  sub¬ 
sidiary  faetttry. 

Several  sites  are  itvailable  for  the 
factory  buildings,  and  Cork  is  ideally 
situated  for  the  purfxtse,  being  it  trans- 
.Xtliintic  port  and  well  served  with  rail 
services  from  :ill  pitrts  of  the  Free  State. 

•Mthough  the  meat  extnicts  and 
essences  part  of  the  trad*'  hits  not  been 
fully  discussed  in  the  initial  plans  it  is 
believed  that  it  will  form  itn  imixtrtant 
fitetor  in  the  company’s  devcioitment. 

The  project  will  undoubtedly  receive 
the  blessing  of  the  new  F'ree  State 
(iovernment,  under  the  presidency  of 
Mr.  F^amonn  De  Vjilera,  who  is  anxious 
for  the  industritil  development  of  the 
ctiuniry  and  will  welcome  a  scheme 
which  will  devel»)p  the  basic  »;ccupation, 
.igriculture,  together  with  industry.  It 
is  considered  probtible  that  duties  will 
be  imposed  on  foreign  ettnned  go*>ds  to 
an  extent  which  wijl  give  protection  to 
the  home  industry  wht'ti  it  is  being 
established. 

The  F'ree  State  (Iovernment  has 
already  organised  :i  company  to  help 
fishermen,  and  this,  it  is  believed,  will 
assist  in  the  develo|»ment  of  the  cannery 
by  the  maintaining  adequate  supplies 
of  fish  at  economic  prices. 

•At  the  [jresent  time  twt)  otht'r  ctm- 
neries  exist  in  the  F'ree  State- -Messrs. 
\V.  J.  .Shaw  and  Sons,  Ltd.,  Limerick 
(meat  packers),  and  I.’Picquet  ('om- 
pany,  Dingle,  ('o.  Kerry  (m.'ickerel 
canners).  ()nly  three  manufacturers  of 
tins  suitable  for  the  canning  industry 
exist  in  F'ree  State  and  one  in  Northern 
Ireland. 

Despite  the  fjict  that  financiers  have 
•I  primary  interest  in  the  foundation  of 
the  industry,  it  is  believed  thiit  the 
new  factory  will  operate  on  co-ojx'ra- 
tive  lines,  with  the  suppliers  providing 
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c.'ipital  anil  management  to  ensure 
economic  conditions  and  marketing. 

*  *  * 

Canadian  Processed  Cheese  Production. 

The  Dominion  Bureau  of  Statistics 
tit  Ottawa  rejMirts  that  in  1031  there 
w:is  produced  in  Canada  12,048,012 
pounds  of  processed  cheese,  of  which 
1,148,316  pounds  was  exported.  “  Pro¬ 
cessed  ”  cheese  is  made  from  ordintiry 
C'heddtir  cheese,  and  the  process  is 
stated  to  consist  of  grinding  the  cheese, 
heiiting  it  in  a  jacketed  container  with 
tigitation,  and  filling  it  into  the  proper 
receptacles,  either  directly  or  with 
sfiecially  designed  machinery.  It  is 
placed  on  the  market  in  conveniently 
sized  packages  of  one-half  pound  and 
one-quarter  pound. 

The  number  of  firms  reporting  the 
prixluction  of  this  cheese  in  1031  was 
eight,  of  which  si.x  were  kxated  in 
Ontario  and  one  each  in  Quebec  and 
.Alberta. 

«  «  « 

“  Flome-Produced  ”  Food  Camp«i|(n. 

.Arising  out  of  a  conference  with  re¬ 
presentatives  of  leading  hotels,  caterers, 
and  railway  and  shipping  companies 
early  this  year,  a  committee  has  been 
ap(X)inted  to  investigate  the  possibili¬ 
ties  and  methods  of  securing  the  greater 
use  of  home  produce  by  hotels  and 
other  large  catering  establishments  and 
to  make  recommendations  to  producers 
and  others  concerned.  The  committee 
consists  of  the  following  :  .Mr.  .A.  Bur- 
dett,  'I'he  Incorporated  .Asstn-iation  of 
Purveyors  of  Light  Refreshments;  Mr. 
.A.  (I.  ('hifferiel,  F'.C'..A.,  Hotel  and 
Restaurants  .Association  of  (Ireat 
Britain  ;  Mr.  T.  .A.  Clements,  Messrs. 
•Spiers  and  Pond,  Ltd. ;  Mr.  \\’.  (i. 
Inglis,  Orient  Steam  Navigation  Co., 
Ltd.;  Mr.  V.  Joseph,  Messrs.  J.  Lyons 
and  Co.,  Ltd. ;  Mr.  (1.  Reeves-.Smith, 
.Savoy,  Claridge’s,  and  Berkeley  Hotels ; 
Mr.  .Arthur  Towle,  C.B. FI.,  L.M.  and 
■S.  Hotel  Services;  Sir  F'rancis  Towle, 
C.B.F^.,  (lordon  Hotels,  Ltd.;  Mr. 
R.  C.  Vaughan,  Honywoixl  Hotels, 
Ltd.,  and  other  hotels. 

Flarl  de  la  VVarr,  Parliamentary 
•Secretary,  Ministry  of  •Agriculture  and 
l•'isheries,  has  consented  to  preside  over 
the  committee.  'I'he  secretary  is  Mr. 
(i.  H.  Fliggs,  of  the  Ministry  of  .Agri¬ 
culture  and  F'isheries. 

I'he  committee  will  probably  arrange 
to  consult  repre-sentative  persons  and 
bodies  engaged  in  the  production  and 
processing  of  home-produced  foodstuffs. 


National  Mark  for  Bottled  Fruits. 

The  representative  'Frade  Committee 
which  advises  in  regard  to  the  adminis- 
tnition  of  the  National  Mark  scheme 
for  canned  fruit  and  vegetables  is  to 
undertake  similar  duties  in  regard  to 
the  new  scheme  for  bottled  produce. 
F'or  this  pur|K)se,  the  committee  has 
been  reconstituted  ;is  the  National  Mark 
Canned  and  Bottled  F'ruit  and  Vege¬ 
tables  Trade  Committee,  and  two  new 
members  -Mr.  Sydney  .A.  Kilner  and 
Mr.  H.  Robertson  -  have  been  added  by 
the  Minister  of  .Agriculture. 

The  |x*rsonnel  of  the  committee  is 
now  as  follows :  .Sir  .Stanley  Machin, 
j.P.  (('hairman).  Sir  FIdgar  Jones, 
K.B.  F-.,  .Sir  William  (1.  Lobjoit, 
O.B.F:.,  J.P.,  .Mr.  (i.  W.  Cadbury, 
Mr.  F'.  Hirst,  .Mr.  Sydney  .A.  Kilner, 
Mr.  H.  RobiTtson,  Mr.  (1.  C.  Salmon, 
•Mr.  Howard  .S.  Salmon,  Mr.  W.  P. 
SeabriH)k,  .Mr.  .S.  W.  .Smedlev,  Mr.  \V’. 
•Sprainger. 

*  *  » 

Bakers’  and  Confectioners’  Exhibition. 

'I'he  exhibition  authorities  announce 
that  they  have  received  from  the  In¬ 
dustrial  Property  Department  of  the 
Board  of  'I'rade  a  certificate  under  the 
provisions  of  the  Patents  and  Designs 
.Acts,  11)07  to  11)28,  certifying  the  ex¬ 
hibition  as  an  industrial  exhibition  for 
the  purposes  of  the  .Acts.  This  will 
protect  exhibitors  showing  an  invention 
at  this  exhibition,  subject  to  certain 
conditions,  such  as  giving  notice  of  in¬ 
tention  of  exhibiting  the  invention  and 
applying  for  a  patent  within  six  months 
from  the  date  of  the  opening  of  the 
exhibition. 

*  *  * 

Grading  of  Canned  Salmon. 

The  Canadian  (iovernment  has 
adopted  legislation  rendering  compul¬ 
sory  the  inspection  and  grading  of  all 
(  .'tnadian  canned  sjdmon,  commencing 
from  June  i. 

•Several  years  ago  it  was  enacted  that 
each  can  of  Canadian  canned  salmon 
when  ex[H)rted  should  have  the  word 
“  Canada  ”  embossed  on  the  end.  The 
object  was  to  provide  a  definite  guaran¬ 
tee  of  Canadian  origin  to  the  millions 
of  consumers  who,  appreciative  of  the 
high  quality  of  Canadian  salmon,  wish 
to  make  certain  of  obtaining  it. 

I'he  new  regulation  further  safe¬ 
guards  the  interests  of  the  consumer 
and  trade,  in  so  far  that  the  presence 
of  the  embossed  word  “  Canada  ”  on 
thi'  can  guarantees  that  the  contents 
have  been  insfXHted  and  graded  by 
(iovernment  officials  appointed  for  that 
pur|x)se. 

F'or  the  additional  advantage  of  the 
trade  in  the  I  nited  Kingdom  and  else¬ 
where,  the  new  regulations  also  provide 
that  the  (iovernment  inspectors  shall 
furnish  a  certificate  of  quality  in  all 
cases  where  they  authorise  the'emboss- 
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ill}*  t)f  tho  wiinl  “  t’aiKula  ”  alone  on 
the  ran. 

In  the  east'  nf  other  eanmd  salnutn 
whieh  aftt'r  examination  tlie  ins]H‘et«)rs 
cltH-ide  is  not  of  the  hif<hest  quality,  the 
words  “  Seeoiul  Quality  ”  must  he 
stamped  on  the  end  t)f  tlie  eaii,  in 
addition  to  tlie  word  ‘‘Canada.” 

«  «  « 

handstnne  silvt-r  ehalleti}*!'  eup, 
valued  at  sixty  j»uineas,  h;is  been  pre- 
senttd  to  the  Imperial  Fruit  .Sh«>w  hy 
Lord  liledisloe,  (it»\<‘rnor-(ieneral  of 
New  Zealand.  It  is  to  be  offered  ft>r 
the  best  exhibit  ttf  New  Zt'aland  a|)p!es 
enteretl  in  the  spriii}*  show  to  be  held 
at  the  Royal  Htirtieultural  Hall,  Wt'st- 
minster,  on  Tuesday  and  Wednesday, 
June  7  and  S. 

'File  John  Howard  .Silver  Challenj'e 
Cup,  |)resented  by  .Mrs.  John  Howard 
and  .Miss  Howard  as  ;i  memorial  to  the 
late  John  Howard  wlm  for  nutny  years 
w;is  .\jjent-(  it'neral  in  Lt>ndt»n  for  the 
[)rovine«“  of  N»)\a  .Seotia,  is  for  the  b«'st 
exhibit  in  the  Hritish  Kmpire  Seetion, 
and  may  b»‘  eomp«'teil  for  by  j*row»‘rs, 
jKiekinj*  st;itions,  exporters,  .and  others, 
but  all  fruit  exhibit<'d  must  h;ive  bet'll 
}»rown  in  th<'  British  Kmpire. 

.South  .\friean  I'litries  as  wt'll  as  thtise 
from  New  Zealaiul  .and  .\ustr.ali;t  in 
this  sta  tion  shown  in  June  will  be  com- 
p.ared  with  entrit'-  from  Kn^lantl  and 
Canada  shown  in  tht*  .autumn  at  the 
'I'welfth  Impt'rial  Fruit  .Shtnv  whieh  is 
to  be  slaj*etl  in  the  Binjtlt'y  Hall.  Bir- 
minf»h.am. 

«  «  * 

Industrial  Insurance. 

The  need  ft)r  prt)fessional  scrutiny  tif 
industrial  insur.ance  policies,  which  m.a\ 
contain  clauses  prt'jutlicial  tt>  intert'sts 
t.f  the  assurt'tl,  or  be  im|)erfectly  dr.aw  n, 
is  t'mph.asisetl  in  :i  ftildt'r  issuetl  by 
.Messrs.  John  Jack  anti  .Son,  inia)r|H>r- 
ated  insurance  brokers,  of  Princes 
(.'hambers,  .Mancht'ster.  The  tIilTerence 
betwft'n  a  projM'rly  dr.awn  jMilicy  .and 
one  im|M'rfectly  tlriiw  n,  it  is  urj»t'd,  m.ay 
entail  a  loss  t)f  huntirt'ds  or  thousands 
of  |)t>unds.  The  lirm  offer  tt)  ins|M'ct 
and  .-idvist'  on  the  rt'driiftinj*  of  policies 
s(»  as  to  obt.ain  impnivt'tl  cover  or  re- 
tluced  premiums,  on  <a  “  no  s.avin^,  no 
p.'iv  ”  basis. 

*  *  ♦ 

Preference  on  Vfeat? 

In  view  of  the  pro|H)sals  recently  j)Ut 
w.ard  for  the  impositit)n  t)f  l.ariffs  on 
inijiorttd  me.ai  in  ordt  r  to  f'ive  [irefer- 
t'nce  It)  su|>pli('s  of  l•-mpire  t)rij*in,  it  is 
interestinjj  to  rec.all  stane  |K)int)‘d  com¬ 
ments  recently  made  by  .Sir  Kilmund 
Vestey.  De.alin^  with  the  su{»f»estion 
that  .South  .\merican  chilled  beef  is 
res|)t)nsible  for  the  low  (comp.ared  with 
immediate  posi-w  .ar  years)  prices  t>bt:iin- 
able  for  home-killed  meat,  he  |M>ints  out 
that  Irish  tintl  Canadian  store  cattle  are 
really  r«“s|H)nsible  ft)r  the  silu.ation. 
Tht'  norm.al  [irice  (on  .Smithfteld — i.e., 
wholes.ale)  of  fair  jiverafte  qu.ality, 
home-itrown  bet'f  last  ye.ar  w.as  alntut 
Ktl.  |K*r  lb.  South  .\merican  chilled 


btt'f  tluriiift  the  same  inriod  averajied 
4^(1.  per  lb.,  and  t'ven  if  a  tariff  wfre 
im|M>seti  to  incri'ase  its  jirice  by  itxi  |M‘r 
cent,  to  put  it  t)n  a  jiar  with  home- 
killt'd,  .Sir  FIdmund  .suf»{»ests  that  the 
luiftlish  stiH'k-breeder  would  be  no 
bettt'r  t)ff,  bec.iuse  tht're  simply  dees 
not  exist  sufficient  people  able  to  pjiy 
the  price  the  Kiifjlish  producer  requires. 
In  view  of  the  jtreat  disjiropttrtion 
between  the  number  of  rich  and  poor  in 
the  country  many  will  Jijjret'  with  Sir 
Kdmund  X’estey  that  the  British  farnn'r 
is  doin^  exca'etliiif'ly  well  to  supply 
57  per  c«'nt.  of  the  bet'f  consum|)tion  of 
the  nation,  tts  he  is  at  present,  in  view 
of  the  fact  th.it  he  has  to  ask  prices 
100  |H'r  cent,  jibove  thost'  «)f  imported 
sujiplit's. 

*  *  « 

Invalid  Foods  in  Australia. 

On  the  recommendation  of  the  I'tHid 
.Standartls  C\)mmittt*e,  an  tiuthority 
ctaistiluti'tl  under  the  Health  .\et  of 
the  .State  of  \’ictori;i  in  .Xustr.'dia,  new 
amt'iitlmt'iils  have  bt'en  m:ide  to  iht' 
f«M)d  ;md  drujt  rej^ulations  t)f  th.at  slate 
affectinjt  foiKis  for  inv.-dids  and  di;i- 
betics.  rile  regulations  provide  that 
inv.'dids’  foods  are  to  be  comjKist'tl  of 
footl  substances  modified,  prepared,  or 
com|M)undt‘d  so  as  to  possess  special 
nutritive  .ind  tissimilative  properties 
which  m;ike  them  suit.ible  for  invalids. 
The  foods  must  not  contain  any  pre- 
serv.itives  ot  subst.ince  incapable  of 
beiiij*  assimihited  by  an  inv.'ilid.  Foods 
sold  or  described  as  suitable  for  dialx'tic 
p.'itients  must  be.ir  .1  l.-ibel  showinj*  the 
pro|)ortion  .ind  nature  of  the  carbohy¬ 
drates,  fills,  iind  proteins  contained 
therein. 

«  *  * 

Russian  Canneries  to  Enlarife. 

.\  considenible  enl;irj»ement  of  the 
Russian  fish  canninj*  industry  was 
ordired  by  the  Russian  (iovernment  at 
the  end  of  last  yeiir.  In  the  fiscal 
period  1031  to  1033  no  less  thiin  3(1 
factories  ashore  ;md  .23  floating  fac¬ 
tories  for  fish  canning  are  to  be  con¬ 
structed  and  liiken  into  openition.  'I'he 
totid  output  of  the  new  {liiints,  working 
w  ith  double  shifts,  is  planned  to  amount 
to  327,<xK),o(K)  i-lb.  ciins.  In  the  year 
i<)33  the  total  production  of  2,4(X),o<x),(K)o 
I -lb.  ciins  of  pres«*rves  is  to  include 
(x>o,o(M),(N>o  cans  of  fish.  'I'he  new 
pliints  are  to  be  erected  chiefly  in  such 
locidities  from  which  the  export  of 
fresh  or  frozen  fish  is  very  difficult  or 
impossible  and  in  localities  where  the 
fish  h.'ive  hitherto  not  been  handled  for 
industrial  use.  The  Kaspi  B.asin  is  to 
be  equipped  with  S  plants  ashore  and 
It)  floating  factories.  The  fishing 
grountls  on  the  Pacific  Oce.an  (Far 
IC.'ist)  are  to  have  14  factories  on  the 
.\mur.  along  the  coast  and  in  Kam¬ 
chatka,  ;is  well  as  7  floating  shrimj) 
canning  plants.  Five  factories  are  to 
be  I'riH'ted  in  Northern  Russia,  3  on 
Lake  .\ral,  2  on  L.ike  \’,-ilchasch  in 
.Siberia,  and  4  in  Kastern  Siberia.  .All 
pl.'inis  .-ire  to  be  equip|M-d  with  modern 
machinery  and  refrig«*rating  nxims. 


"  . .  » 

.As  far  :is  possible  all  machinery  is  to 
be  built  in  Russia.  For  this  purpose  q 
further  machine  building  plants  have 
fieen  turned  ovi'r  to  the  special  trust 
for  tht'  construction  of  foodstuffs 
m.'ichinen . 

♦  *  * 

Ecuadorian  Import  Duties  on  Foodsttffs. 

('ustoms  ('ircular  1S3,  issued  by  the 
Kcuadorian  Director  (iener:il  of  ('us¬ 
toms  on  Dt'ct'mber  23,  11)31,  announced 
the  promulgation  of  tht'  increasetl 
duties  tin  a  range  tif  fotxlstuffs  effective 
December  it,  11)31,  untler  the  decrt'e 
of  Ntivt  mber  27,  11)31.  I'he  oltl  rate  is 
given  in  part'iithesis. 

('annetl  vt'getiibles,  not  otherwise 
specified,  in  containers  other  than  thtise 
t)f  tin,  glass,  or  jxittery,  0-40  (o'25) 
sucres  |H‘r  gross  kilt),  yU  (2-3)  cents 
per  pound ;  tomato  .sauce  :ind  pulp, 
0-45  (0-30)  sucres  per  grtiss  kilo,  4-1 
(2-7)  ct'nts  jK-r  |M>unti. 

Preparetl  soups,  o-(x)  (0-30)  sucres  per 
legal  kilt),  5-4  (2-7)  ct'nts  per  pounti ; 
canned  vt'getables,  nt)t  t)therwise  speci- 
fietl,  in  containers  of  metal,  glass,  or 
pottt'ry,  o-7t)  to  0-50  sucres  per  It'gal 
kilo,  ()-4.  (4-5)  cents  |H'r  pound. 

Other  products  t)n  which  tluties  have 
been  increased  include  salt  fish,  fruit, 
canned  or  fresh,  jellies  jintl  marin.i- 
l.'itles. 

»  * 

Production  of  Australian  Raisins  and 
Currants. 

.\cct)rding  to  the  .Australian  Dried 
F'ruit  Kxpt)rt  C'tintrol  Board,  this 
year’s  rjiisin  prt)ductit)n  is  estimated  at 
(x),4So  short  tt)ns,  .-ind  curr.-ints  at 
21,280  tons.  'I'here  is  nt)  carryt)ver  in 
.Austr.'ilia  tir  abrt)ad.  Ft)llt)wing  the  ex- 
ceptionally  l.-irge  crops  in  the  A'ictttria 
tirit'd  gr.'ipe  tiistricts  in  it)2f)  anti  11)30 
the  yit'ld  in  it)3i  was  much  lighter, 
being  (x),44o,(mx>  pounds  agtiinst 
io7,520,<xm)  pounds  .and  iof),4(X),(XH) 
|Miunds  respectively  for  the  previous 
two  yejirs. 

I'he  prices  obtained  to  date,  however, 
together  w  ith  the  ”  exch.'inge  benefit,” 
have  much  more  than  compensated  for 
the  reduction  in  yield,  and  the  actual 
cash  returns  to  the  growers  should 
greatly  exceed  those  of  the  two  men¬ 
tioned  yt'jirs.  'I'he  recent  reciprocjil 
trade  tre.-ity  made  with  Canad.i  is  con- 
sidi'red  locally  as  giving  an  impetus 

to  the  dried  fruit  trade  with  that 
Dominion.  It  is  stated  locally  that 
.Australia  hojics  to  secure  a  portion  of 
the  tr.-ide  in  dried  fruits  which  formerly 
went  to  the  L’nited  States.  'I'he  quan¬ 
tity  of  dried  fruit  ex|M)rted  to  Can.-idti 
during  the  p;tst  year  exceeded 
20,  i(x),(xx)  pounds,  com|)ared  with 
1 ,73i),24o  pounds  e.xported  five  years 
ago. 

*  *  • 

Canners*  Exhibition. 

'I'he  twelfth  .Annual  ImiM'rial  Fruit 

.Show  ;md  (’anners’  .Allied  Trades’  Fix- 
hibition  will  be  held  in  the  Bingley 

Hall.  Birmingh.-im,  from  October  21  to 
21)  of  this  ye.-ir. 
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INFORMATION  and  ADVICE  —  — 

ON  CURING  COD  ROE-ICE  FLAKES-SAUCE  MAKING- 
TABLE  JELLIES-BISCUIT  PACKING-POTTED  MEATS- SODIUM 
GLUTAMATE— LEMONADE  POWDER-RASPBERRY  CANNING 


Bursting  of  Sausages. 

()5().  MV  should  be  filad  lo  kiuw  the  priucifuil  reasons  for 
the  bursliu)^  of  sausan^es  leheii  they  are  cooked.  (Ireland.) 
'I'his  may  be  due  to  one  or  nn)rt“  »)f  s«-vera’i  eauses  : 

(1)  'I'he  c.asinj*  may  be  stuffed  ttK»  tij^htly,  so  that  on  exp.-m- 
sion  of  tht;  me.at  <lurin}«  eooUin^  the  ejisin^  is  unable  to  with¬ 
stand  the  str.'iin. 

(2)  If  th«*  fillin}«  of  the  easinj*  is  not  properly  carried  but, 
resulting  in  air  being  trap|H'd  in  the  meat,  this  air  expands 
during  cooking  .and  bursts  the  casing.  In  order  to  safeguanl 
against  exp.ansion  of  air,  sausages  are  generally  punctured 
with  .a  fork  or  needle  before  cooking. 

(3)  .Some  ingnalients  swell  so  much  during  ciHiking,  especi¬ 
ally  the  cereal  fillers,  that  the  skin  is  strained  to  bursting 
(xiint. 

(4)  Raising  the  ciM)king  lem])erature  too  suddenly  is  also 
liable  to  result  in  .a  burst. 

(5)  It  shouki  be  renuanbered  that  a  saus.age  skin  is  coagu- 
lateil  by  cooking,  with  the  result  th.at  it  becomes  less  el.astic. 

651.  Kindly  sufrfriy  us  -with  names  of  spice  millers.  (Ire¬ 
land.  ) 

These  were  furnished. 

(>52.  H  e  shall  he  filad  to  know  of  a  recipe  for  canned  plums 
and  somethitifi  about  the  prttcess  of  manufacture.  (Norway.) 

Particulars  will  b»‘  found  on  p.age  tip  of  the  new  edition  of 
the  Food  Industries  Manual. 

t)53.  (.'an  you  ji^h'e  any  information  about  a  rat  poison 
which  sets  up  a  platiue  amonii  rats  and  is  said  to  have  been 
invented  by  Pasteur':*  (B«Tks.) 

We  have  discussed  the  matter  with  a  chemist  who  has 
worked  on  a  certain  prep.aration  of  this  n.ature  .and  have  put 
him  in  t»)uch  with  the  enquirer. 

<>54.  H  e  notice  in  your  .\pril  issue  that  you  answered  an 
enquiry  for  machines  for  peeling  picklinf>  onions.  H'e  should 
he  filad  lo  have  the  names  of  the  makers.  (I.ondon.) 

These  names  were  sup])lied. 

(>55.  /  was  interested,  on  looking  through  the  .May  issue  of 
your  journal,  to  note  that  you  had  an  enquiry  (So.  {>17)  for  a 
machine  for  forming  curly  rolls  and  scrolls  from  butter,  ("an 
you  favour  me  with  the  same  information  ?  (Surre\'.) 

This  was  furnished. 

65b.  H  if/i  reference  to  enquiry  So.  (x)4,  page  134  of  your 
May  i.v.vj(e,  ti'e  have  noted  that  someone  has  asked  for  a 
machine  for  peeling  onions  and  that  you  have  supplied  names. 
H  e  should  esteem  it  a  favour  if  you  could  also  supply  us  with 
names  and  addresses  of  firms  making  machines  for  peeling 
onions.  (London.) 

'I'his  was  done, 

bjj.  Please  supply  us,  if  possible,  with  names  of  firms 
offering  automatic  filling  machines  for  lard  compound.  .I/si> 
names  of  makers  of  greaseproof  cartons  and  tubs.  (London.) 
This  information  was  furnished. 


<>58.  H  e  have  an  enquiry  for  machinery  suitable  for  pack- 
ing  cashew  nuts  in  I'acuum  tins.  If  you  can  kindly  supply 
the  names  and  addresses  of  suitable  firms  which  we  might 
approach  aa’  shall  be  grateful.  (Londi>n.) 

This  w.as  don»‘. 

Coproco. 

(>50.  ir/i«/  is  CopriHo':*  lias  it  any  relation  to  glucose? 
Please  give  any  information  as  to  its  use.  (Bournem»)Uth.) 

C'opna'o  is  tht'  term  .applied  to  crystallisetl  dextrose.  The 
corresponding  term  in  .\meric.a  is  (Vrelose.  (ilucose,  on  the 
other  hand,  is  a  mixture  «)f  maltose,  dextrine,  dextrose,  etc. 
(\)nsiderable  ex|H*rience  is  required  in  the  successful  ap|>lica- 
tion  of  cryst.allised  tlextn)se  to  tht'  preparation  of  icing  and 
fondants,  chiefly  bec.ause  it  is  prone  to  delayed  cn  stallisatit>n. 
It  will  hold  up  to  a  surprising  extent  without  crystallisation 
in  a  sujM'rsaturated  laindition.  There  .are,  »>f  course,  several 
w.ays  t(f  tivercoming  these  ilitTiculties. 

H'oti/ci  you  mind  giving  us  yt>ur  reply  to  enquiry  So. 
(hki  regarding  a  machine  for  peeling  onions?  H'e  have  tried 
a  few  foreign  machines,  but  these  will  not  do  the  xi'ork 
properly.  (Yorkshire.) 

'This  information  was  furnisheil. 

()bi.  Kindly  adi’ise  me  of  the  Humes  of  manufacturers  of 
either  hand  or  power  machines  suitable  for  breaking  lirazil 
nut  kernels  into  small  pieces  similar  in  size  to  the  broken 
7i'alnuts  used  for  topping  cakes  or  sundaes.  (Yorkshire.) 

.An  ordinjtry  mincing  machine  is  not  satisfactory  for  the 
pur|K)se  owing  to  the  ttiliness  t)f  the  nuts.  Probably  the  type 
of  machine  used  for  nibbing  almonds  wt>uld  prove  suitable. 

Suggestit>ns  as  to  likely  firms  were  made. 

(>b2.  HV  shall  be  glad  to  have  particulars  of  the  preparation 
of  a  tomato  catsup.  (Norway.) 

Some  |)articulars  were  furnisheti.  This  subji'Ct  will  bt- 
dealt  with  fully  in  a  future  article. 

Curing  of  Cod  Roe. 

6(13.  H'e  should  be  much  obliged  if  you  could  give  us  some 
information  as  to  the  best  method  of  curing  and  smoking  of 
cod  roe.  (i.ondon.) 

'The  following  summary  is  one  of  a  Norwegian  method  used 
a  few  years  ago.  It  is  |K)ssi)jle  that  certain  minlifications 
have  been  made  since  then. 

Briefly,  the  process  consists  in  taking  the  whole  ovaries  of 
the  cod  .and  salting  them  in  barrels.  These  ovaries  must  be 
salted  whole  without  injuring  or  breaking  the  enveloping 
membrane,  but  they  must  not  be  salted  too  much ;  the  right 
|K)int  is  reachixl  when  an  orange-red  colour  is  obtained. 

The  salted  ovaries  are  removed  from  the  barrels  and  washed 
several  times  in  fresh  water.  They  are  then  hung  or  pl.aced 
on  wire  trays  in  the  open  air,  but  protected  from  excessive 
sunshine.  After  they  h.ave  dried  for  about  twenty-four  hours. 
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th«‘v  are  plaeetl  on  rods  or  wire  trays  and  eold-snioked  for 
two  or  thr«'e  days  or  until  they  f»o  dark  brown  in  eoltiur. 

After  smoking,  the  enveiopinj*  nn-nihrane  or  skin  of  the 
ovaries  is  rt“mo\ed  and  the  roes  paektd  in  {Jiutd  barrels,  which 
are  then  closed  and  placed  in  a  ctH)l  place  for  a  month  t)r  six 
weeks. 

.\t  the  end  of  that  i)C“ri«Hl  the  rtn's  befjin  to  ferment  some¬ 
what,  and  this  may  be-  detected  by  the  swelliti}*  of  the  hiirn‘1. 
.As  siK)n  as  fermentation  has  bej*un  a  sufficient  qu.mtity  of 
s.dt  should  be  .idded  to  the  riK*  to  prevent  the  product  from 
s|M>ilin{'. 

As  a  result  of  fermentation  a  sli^jhtly  acid  flavour  and  taste, 
resembling*  that  of  h-rmenting  beer  or  wine,  is  imparted  to  the 
rtK*,  and  this  fermentation  must  be  stopiK*d  by  adding*  salt  at 
a  definite  iM)int.  which  has  ti>  be  ascertained  bv  e\|K*rience. 
Th«*  salt  employetl  for  this  purjH)se  must  be  of  the  best  quality. 

If  the  roe  appears  to  dry  a  little,  a  ^ood  leaf  oil  is  added 
to  moist«*n  the  product. 

•After  the  r<H*  has  been  thort)Uj*hly  mixed  with  salt  it  is  put 
into  {{lass  bottles  and  securely  si*aled. 

<><14.  Please  f^ive  me  the  tiames  of  a  /c7e  oiakers  of  u<ire- 
strapphtfi  tools  for  loirhifi  [itot  lioopmf>)  paikitifi  cases,  ami 
also  the  names  of  makers  of  the  wire.  (Wales.) 

.\  s«‘lection  «)f  names  was  {{iven. 

t)<>5.  11  i7/  you  kindly  forward  us  the  names  and  addresses 
of  firms  manufacturinff  complete  oil  liydrogenalion  plants? 
(Iaver|MK)l.) 

Suitable  recommendations  were  made. 

t»(>0.  Kindly  supply  names  of  English  firms  making 
machines  for  peeling;  picklitifi  onions  and  for  peelinf>  and 
slicttifi  boiled  beetroots.  ( A'orkshire.) 

Names  supplied. 

Lemonade  Powder. 

Please  furnish  names  of  manufacturers  of  machines 
for  makitifi  and  packin),^  lemon  powder  cubes,  and  also  a 
recipe  for  lemon  powder.  ((■las{{ow.) 

The  required  names  were  {{iven.  .As  re{{ards  lemonade 
|K)wder,  the  followin{{  rtvijM-s  may  be  of  assistance  in  indicat- 
in{{  the  lines  on  which  to  pox  eed  in  buildin{{  up  a  formula  : 

Lemonade  (  rystals. 

5()  lb.  H.  castor  su{{ar. 

2 3  lb.  citric  acid. 

8  oz.  »)il  of  lemon. 

(>  oz.  of  a  5  [HT  cent,  solution  of  tartrazine  in  water. 

Kub  the  colour  and  lemon  oil  into  a  few  |M>unds  of  the 
su{{ar,  which  should  then  b«‘  thorou{{hly  mixed  with  the 
remainder  of  the  su{{ar  and  the  citric  acid.  I'he  whole  should 
then  be  rubbed  throu{{h  a  coarse  siev«*  to  break  up  lumps  and 
t!is|H‘rse  the  colour  and  flavour  throu{{hout  the  mass.  To 
.•iv«)id  the  mass  becomin{{  sticky  it  is  advisable  to  k-t  it  stand 
in  the  o|K‘n  room  for  a  few  hours-aiver  ni{{ht  for  preference 
-beh»re  packin{{.  .\  freer-runnin{{  |)r«)duct  is  saitl  to  l)e 
obtained  if  15  to  25  |R‘r  lamt.  of  the  su{{;ir  is  replaced  with 
<aTelose. 

I.emonade  Powder. 

5<i  lb.  su{{ar. 

2.3  lb.  citric  or  tartaric  acid. 

3  drams  of  ter|K*neless  lemon. 

2  «)z.  of  10  per  cent,  solution  of  colour. 

<)  »)z.  of  effervescin{{  mixture. 

/  shall  he  much  ohliffed  if  you  can  give  me  the  name 
of  the  suppliers  of  S ulomoline.  (Oxford.) 

Fredk.  Boehm,  Ltd.,  i.ondon. 

(tbtl.  UV  shall  be  obliged  if  you  can  supply  us  with  the 
names  of  firms  from  whom  we  could  obtain  precipitated  chalk 
in  quantities  of  a  ton  or  more  at  a  lime.  It  is  essential  for 
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this  product  to  be  of  a  high  degree  of  purity  and  especially 
important  that  it  should  contain  no  impurities  likely  to  e.xert 
an  inhibiting  effect  upon  a  fermentation.  (Kn{{land.) 

Su{{{{estions  were  made. 

Raspberries  for  Canning. 

(170.  /  require  information  on  the  most  suitable  types  of 
raspberries,  especially  Scottish  raspberries,  for  canning, 
(.Scot  hand.) 

'I'he  C'ampden  Research  .Statit)n  has  done  some  work  on 
the  cannin{{  of  raspberries  (see  The  ('aimers'  liulletin.  No.  3 
— •*  V.irieties  «)f  Fruits  Suit.ible  for  C'annin{{,”  by  Hirst  and 
.Xd.'im).  There  is,  however,  nothin{{  in  this  about  .Scottish 
rasj)berries.  We  would  advise  you  to  communicate  with 
Fast  .Mallin{{  Research  Station ;  Lon{{  .Ashton  .\{{ricultural 
and  Horticultural  Research  Station ;  Se«l  Testin{{  and  Plant 
Re{{istratit)n  Station  (Scotl.ind);  Campden  Research  Station. 

(>71.  Kindly  ghe  the  names  of  firms  who  make  machines 
for  opening  cartons.  (Yorkshire.) 

Su{{{{estions  made. 

(>72.  We  should  he  glad  to  have  the  names  of  houses  selling 
frozen  egg  yolks  for  lemon  curd  making.  (Huddersfu-ld.) 

'I'hese  were  supplied. 

I»73.  MV  require  the  name  of  the  te.xihook  asked  for  by 
enquiry  So.  350,  September,  H(3t.  (London.) 

This  was  {{iven. 

Sauce  .Manufacture. 

(>74.  He  should  be  much  obliged  if  you  xuould  supply 
recipes  for  thick  and  thin  brown  sauces.  (Lancashire.) 

•A  suitable  st)urce  of  {{uidance  in  this  work  was  indicated. 
We  have  recipes  for  these,  but  there  is  not  much  point  in 
{{ivin{{  them  unless  accompanied  hv  full  directions.  The 
enquirer  should  endeavour  to  get  acquainted  with  the  prin¬ 
ciples  underlying  sauce  m.mufacture,  and  we  recommend 
him  to  study  the  article  «)n  this  subject  which  will  be  pub¬ 
lished  shortly  in  F(k>i)  .M.ani  k.acti  kk. 

(173.  We  require  general  information  and  a  selection  of 
recipes  for  the  manufacture  of  chutneys.  (Wales.) 

The  same  remarks  apply  here  also.  We  shall  go  into  this 
subject  fully  in  a  later  issue  *)f  Foot)  .MANfFACTlKK.  Mean¬ 
while,  the  enquirer  is  advised  to  digest  the  account  given  in 
Bulletin  No.  21,  .Ministry  of  .Agriculture  jmd  Fisheries. 

()7().  Is  there  any  sale  for  banana  flour  in  this  country? 
Kindly  give  information  on  this  product.  (London.) 

See  the  .account  given  iin  another  page  of  the  present  issue. 

We  h.ave  from  time  to  time  had  enquiries  about  the  uses, 
etc.,  of  banana  flour,  but  although  this  flour  app<*ars  at  first 
sight  to  offer  possibilities  as  an  ingredient  of  fancy  breads, 
cakes,  biscuits,  etc.,  the  experience  of  th«)se  who  have 
attempted  its  (‘xploitation  has  been  disappointing.  One  firm 
in  London  writes  us  :  “  We  went  very  fully  into  the  possi¬ 
bilities  of  working  up  a  demand  for  banana  flour,  with  biscuit 
manufacturers,  vegetarian  restaurants,  .and  others,  but  we 
found  that  th«-  small  .amount  of  interest  that  exist»“d  a  few 
ye.ars  ago  has  completely  died  out.” 

The  "  Pitman  ”  Health  Food  Co.,  of  Birmingham,  whe 
publish  a  small  book  «)n  fresh  and  driixJ  bananas  and 
b.anana  flour,  write  :  "  For  twenty  years  we  endeavoured  to 
m.ake  a  trad**  for  b:mana  flour  and  productions  made  from 
same,  but  we  gave  it  up  as  a  bad  job  some  years  ago,  having 
come  to  the  conclusion  that  the  |)ublic  did  not  want  it  and 
did  not  consider  it  was  good  value.” 

'I'he  small  b»K)k,  referred  t*)  .'ibove,  gives  a  number  of 
recipes  for  using  banana  flour ;  we  notice  banana  bread, 
b.'inana  pudding,  banana  biscuits,  and  so  on.  It  is  recom¬ 
mended  to  mix  banana  flour  with  whe.at  flour  in  equal  pro- 
|M>rtions,  or  one-third  of  the  former  and  two-thirds  of  the 
latter.  .Any  ordinary  recipe  for  making  bread  or  cakes  mav 
be  used,  the  two  flours  being  simply  mixed  together. 
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u--.  In  a  (iertnnu  fniblicalioti  I  hai'e  read  that  the  Evfilish 
cattniiifi  industry  is  takinii  an  enannoiis  interest  in  the  ean- 
ninji^  of  liquid  ef>i*s.  I  should  like  to  hai'e  more  information 
on  this  point.  (St  rhia.) 

do  not  set'  how  this  product  could  citmpcte  with  the 
Chinese  ini|)orts ;  however,  p<‘rhaps  one  our  readers  would 
j'ive  his  views  on  this  question. 

Ice  Flakes. 

In  the  I'ehraary  issue  of  l''r)0|)  .Mani  k \«  TfRK,  on  pa)ie 
45,  mention  is  made  of  ice  flakes.  Il’c  slumid  like  to  have 
more  particulars.  (Incii:i.) 

.\  paper  »>n  “  Fl.ik  Ice  ”  wa?4  presented  hy  (Voshv  Field  at 
the  nineteenth  .\nnual  Meetinj*  of  the  .American  Institute  of 
Kefrij'eration  held  at  Washington,  on  May  J,  i»)3«),  and 

the  account  was  published  in  Ice  and  Itefrii^eralion,  for  Sep- 
tenilHT,  i<)3n.  There  w:is  .also  an  account  by  C'.  F.  Helshaw 
in  Refri)<eralinfi  Knfiineerinj^,  Vt)l.  i().  No.  3,  paj«e  ()7,  on  the 
superiority  of  broken  or  cracked  ice  over  bl«M-k  ice.  'The 
point  that  Cr«»sby  Field  makes  is  th.it  ic**  manufacturers 
have  not  taken  full  .advantage  of  the  natural  supTiority  of 
ice  line  to  its  larj'e  "  lat«‘nt  cold  ”  (latent  |Kiwer  of  he.at 
abstraction),  and  for  this  jairpose  it  is  neress.ary  to  have  very 
larfje  surfaces,  which  are  best  obtained  in  th*‘  form  of  larj»e 
flak»‘S  or  small  sheets  of  ice.  He  claims  that  until  the  .advent 
of  Flak  Ice  no  economical  method  of  obt<ainin}>  ice  in  this 
form  was  possible.  'There  are  many  different  tyjies  of 
machines  used  in  the  production  of  ic»-  flakes;  the  one  de- 
scritxal  by  I'ield  is  the  “  Type  I'dak  Ice  Machine.” 

Essf'nti.aliy  it  consists  «>f  a  brine  ciK)led  metal  cylinder  rot.atinj* 
h.alf-imm<‘rsed  in  w.ater.  .A  device  is  provitled  for  crackinf* 
and  peelinj*  the  film  of  ice. 

li  e  should  he  fi^ad  to  know  whether  you  can  give  us 
the  names  of  any  manufacturers  of  machines  for  stoning 
cherries.  (I.ondon.) 

'This  was  done. 

tifto.  ITc  wonder  if  you  would  he  kind  enough  to  let  us 
know  of  any  manufacturers  of  small  emulsifying  machines. 
(Cheshire.) 

N.ames  were  supplied. 

t»Xi.  Kindly  ask  the  manufacturers  of  “  Tornado  ”  cleans- 
ing  agent  to  send  us  a  trial  sample  with  quotations.  (Ire¬ 
land.) 

'This  was  done. 

ttSj.  Will  you  please  he  good  enough  to  tell  us  the  manu¬ 
facturers  of  Cas-caphane  caps  for  jam  jars?  (Mitkllesex.) 

.Messrs.  C.ascelloid,  Ltd. 

Feeding  Stuffs. 

<>><3.  Ji'hat  are  the  regulations  concerning  the  presence  of 
phosphoric  acid  and  calcium  phosphate  in  foodstuffs? 
(Somerset.) 

.According  to  the  Fertilisers  and  F'eeding  Stuffs  .\ct,  1026- 
28,  th<-  following  statement  is  required  to  be  made  in  th<‘  case 
of  the  .articles  quoted  : 

Article.  .'statutory  Statement. 

Feeding  bone  flour,  or  any  .Amounts  of  pht)sphoric 
other  bone  product  for  feed-  .acid  and  albuminoids  (pro- 
ing  puqjoses.  tein)  respc'ctively. 

Feeding  meat  and  bone  .Amounts  »if  t)il,  albumin- 

meal  or  any  »)ther  product  of  oids  (protein),  .and  phosphoric 
meat  (including  wh.ale  me.at)  acid  respect ivelv. 
and  bone  for  feeding  jiur- 
poses. 

Fish  meal,  white  fish  meal,  .Amounts  of  albuminoids 
or  oth*T  [)roduct  obtained  by  (protein),  phosphoric  acid, 
drying  and  grinding  or  other-  oil,  and  salt  respectivelv. 
wise  treating  fish  or  fish 
waste. 


.A  copy  »>f  the  .Act  should  be  consult**!!.  Reference  may  als*) 
be  m.atie  t*»  “  Fetaling  Stuffs,”  by  .\.  .S.  t'arl*>s. 

<>84.  Is  there  any  hook  dealing  with  the  preparation  of 
Pram  Pried  Fodder's  Yeast  from  molasses?  (Canada.) 

'Th«‘  «-nquiry  is  n*)t  clear.  Feeding  stuffs  are  made  from 
bi)th  molass«‘s  .and  sjM-nt  y*‘ast.  .\ny  com|H-tent  firm  of  ilrying 
*-ngin2ers  could  design  a  plant  for  cirying  purp*)s<-s  if  they  have 
a  sampU*  of  the  material  .and  p.articul.ars  of  out|)Ut,  etc.  'The 
l)*H)k  by  C.arliis  mentit>ned  .alM)ve  d'-als  with  fe*aling  stuffs  of 
the  ty|»*  required. 

(185.  Could  you  give  us  the  name  of  a  firm  able  to  supply 
pon>dered  coffee  (not  ground  coffee)?  (tilasgow.) 

.Suggesti*>ns  m.ade. 

hS().  ('ould  you  give  us  an  idea  of  the  type  of  plant  used 
in  the  manufacture  of  vermicelli  and  macaroni?  (I.tmdon.) 

.\n  account  »)f  this  w.as  given  in  l.ast  mtmth’s  issue. 

fhSj.  ITc  shall  he  glad  if  you  will  put  us  in  touch  with 
direct  impi>rters  or  makers  in  this  country  of  meat  skewers. 

( Liver|MH)l.) 

'This  w.as  don«*. 

b88.  Please  supply  information  or  references  to  books  on 
the  manufacture  of  pickles,  sauces,  chutneys,  etc.,  on  a 
commercial  scale.  (S«)Uth  .Africa.) 

'There  is  no  s.atisf.act*)ry  b(K»k  b«>yond  Campbell’s — and 
th.at  de.als  with  .Am«*ric.an  practic*-.  .As  previ»)uslv  noted, 
articl*‘s  have  .appeared  .and  are  to  be  published  in  Food 
M  ASa  KAt  Tt  KK. 

b8*).  ITc  would  he  glad  to  have  names  of  the  makers  of 
macaroni  machinery.  (New  Zealand.) 

The  m.akers  appear  to  be  confined  to  Italy.  See  article  in 
l.ast  month’s  issue  of  this  journal. 

b<)o.  ITc  wish  to  have  your  suggestions  as  to  the  cause  of 
the  blackening  of  the  inside  of  a  tin  for  holding  meat  pro¬ 
ducts.  (Particulars  of  the  circumstances  were  gwen.) 
(London.) 

AA’e  went  into  the  matter  and  communii-.ated  *)ur  views. 

1)01.  Please  supply  names  of  manufacturers  of  "  Water- 
stof  Superoxide  30  per  cent."  (London.) 

'Th*‘re  iippears  to  he  siime  **rror  in  s|M‘lling.  Names  of 
l>ossil)le  suppliers  were  given. 

('an  you  give  me  one  or  two  formuhe  for  making 
lemon  cheese  on  a  large  scale?  (l.ani'ashire. ) 

Reference  should  b«‘  made  t*)  information  published  in  past 
issues  *if  F<K>t)  MAN’fK.u'Ti'KF. — e.g.,  Mav  and  .August,  1031. 

Table  Jellies. 

603.  Can  you  give  me  any  information  concerning  the  use 
of  acetic  acid  in  table  jellies?  .I/.v«>  how  to  prevent  mould? 
(AIanch<-ster.) 

.Acetic  .acid  may  be  used  in  t.able  jellies,  and  for  this 
purjKise  8  oz.  t*)  each  7  lb.  of  gelatine  of  a  30  per  cent,  solu¬ 
tion  of  acetic  acid  is  stimetimes  the  projMirtion  employed. 
'This  should  be  addetl  with  the  essen*'e. 

'The  growth  of  mould  depends  to  a  large  e.xtent  on  the 
sugar  or  sugar  and  gluc*)s<'  cimtent,  .and  also  on  the  amount 
of  w.at«T  taken  up  by  the  gelatine,  (ielatine  should  never 
be  so.ak*>d  in  wooden  containers  unless  they  have  been 
washed  well  with  boiling  w.ater;  also,  the  water  should  be 
b*)il*'<l  and  allowed  to  stand  until  cold  before  soaking  the 
gelatine  in  it.  It  is  obvious  that  .all  the  usual  pre«autions 
should  b«‘  t.aken  to  avoi*l  contamination. 

V'acuum  Packing. 

(xiq.  H'e  shall  he  glad  if  you  can  give  us  any  information 
about  the  preser^'ing  of  fruits  in  vacua,  ivithout  being  steril¬ 
ised.  (R«*ading.) 

We  <l*»  n*)t  see  how  this  could  possibly  be  accomplished 
successfully,  as  the  absence  of  air  does  not  prevent  bacterial 
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spoilaj**'  or  t-nzMiif  aclion  taking  place,  and,  niorcnver,  one 
would  j*(  t  the  moisture  evaporatiu}^  from  the  fruits  and 
occupxinj*  the  <'\acuat*tl  space  as  wat»T  vapour,  and  the 
same  applies  to  the  air  orifjinally  imprisoned  within  the 
tissue  of  the  fruits. 

You  will  realise  that  the  mere  ahstmee  of  air  does  not 
destroy  bacteria,  and  this  can  only  he  done  practically  by 
heat  sterilisati»)n. 

It  is  an  atl\anta|»e  to  p.icU  certain  products  such  as  drietl 
milk,  suj*ar  confectionery,  nuts  .and  nut  products,  patent 
fiK)ds,  colT*e,  and  so  on,  in  v.icua  without  heat  sterilisation 
in  ortler  to  reduce  the  risk  of  siMiil.ajJe  by  moulds  (which 
must  h.ave  oxyj«en),  to  ri-tard  r.anciility,  and  to  keep  out 
moisture.  This  is  a  bij»  subject  in  itself,  .and  .an  article  i.s 
beinff  prep.ar«'d  by  us  hw  publication  in  Foot)  .M.\Nfl-.\CH  Ri:. 

<M)3.  HV  .should  he  f>lad  to  liin’c  your  answer  to  enquiry 
So.  53t).  eoneerninj^  the  nialcers  of  butter  packinf<  machinery. 

Have  you  any  knowledf^e  of  the  sources  of  cultures  suit¬ 
able  for  milk  stmrinti  for  marj^arine  manufacture  ?  (York¬ 
shire.  ) 

I'he  National  ('ollection  of  I  ype  ('ulturcs,  Lister  Insti¬ 
tute,  London,  issues  cultures  for  scientific  investi}*ation  pur- 
|)ose>.  They  can,  however,  suppiv  cultures  of  li.  hufi^aricus 
and  It.  acidophilus,  whii  h  cause  active  lactic  fermentation 
of  milk,  but  the  Lister  Institute  does  not  issue  them  with 
an\  I'.xpressetl  or  implied  stali'mi  nt  as  to  their  suitability  in 
any  commerci.al  proci-ss. 

The  best  commercial  source  for  milk  sourinj*  cultuns  was 
}»iven.  These  are  soki  as  Lactic  Ferment  .Starter. 

Please  inform  us  where  we  can  obtain  information 
ref^ardinfi  the  refiulalions  for  packin}<  biscuits  by  weight, 
li  e  are  packing  and  itreoicing  biscuits  in  ^-Ib.  packets.  It 
occasionally,  but  not  often,  happens  that  a  packet  is  2  oz. 
light  owing  to  the  large  size  of  the  biscuit.  Can  we  protect 
oursehes  from  any  action  by  the  Inspector  of  Weights  and 
.Measures  by  omiiting  any  reference  to  the  weight  on  the 
label  and  by  inz’oicing  as  .i  lb.  nominal?  (En{*land.) 

.\ccordinj*  to  tin*  Sak'  of  Food  XYeij'hts  and  Measures  .Act 

“  .\  |)erson  shall  not  in  st‘llinf»  any  article  of  food  by 
weij«ht.  measuri',  or  number,  deliver  or  cause  to  be  de¬ 
livered  to  the  pun  baser  a  less  weij«ht,  measure,  or  number, 
as  the  case  may  be,  than  is  purported  to  be  sold.” 

From  this  it  ajipears  that  if  you  are  describing  your 
package  as  being  of  a  certain  weight,  this  weight  must  be 
maintained. 

\Ve  suggc'st  that  \ou  enck-axuur  to  reiluce  the  maximum 
(Mtssihle  loss  to  not  more  than  i  oz.  per  J  lb.,  and  then  if 
you  do  this  you  might  be  able  to  take  advantage  of  another 
s«  ction  of  the  .\ct  which  l.iys  it  tiown  that  the  authorities 
sh.'di  have  regani  to  the  axerage  weight  of  a  reasonable 
number  of  p.-u'kages,  and  so  disregard  any  exceptional 
variation  of  a  single  one.  It  is  also  a  defence  to  show  that 
the  defu  ieiicy  is  due  to  unaxoidable  evajjoration. 

.Xccordingly,  we  suggest  that  you  endeavour,  by  making 
your  pack.ages  slightly  oxerweight  xvhen  first  p.acked,  to 
rexluce  the  loss  to  not  more  than  i  oz.,  and  to  get  in  touch 
xvith  xour  local  Inspector  of  W’l-ights  and  Measures  and 
i-ome  to  an  undersl.imling  xvith  him. 


Horseradish  Cream. 

(S17.  Kindly  supply  recipes  for  horseradish  cream.  (Wales.) 

Thesi-  lire  usually  pripared  from  fresh  or  dried  horse¬ 
radish,  unsxveetined  condensexl  milk,  vinegar,  mustard, 
spices,  etc.  I'he  chief  |)oint  is  to  mani|>ulate  the  jirocess  .so 
as  to  ax'oid  s|M)ilage  as  a  result  of  chemic.al  ch.'ingi-s  in  certain 
i'onstitu<-nts  of  the  horseradish  bx  the  action  of  moisture. 

tsik.  H  e  should  be  obliged  if  you  could  let  us  haz'e  the 
names  of  firms  who  manufacture  dish-washing  machines  for 
hotel  use.  (London.) 

1  hese  xvere  supplied. 


-  '  - I 

turn.  /  am  z’ery  much  obliged  for  your  letter  dated  Febru¬ 
ary  15  written  in  ans'wer  to  my  various  enquiries,  and  am 
pleased  to  tell  you  that  the  firms  you  gaz>e  my  name  to  for 
paper  seals  haz’e  sent  me  .samples,  from  ’which  I  am  making 
a  choice. 

I  am  no’w  asking  you  to  help  me  in  the  matter  of  printed 
and  coloured  wrapper  labels  for  tinned  goods,  both  jams  and 
marmalades,  fruits  in  syrup,  and  various  meats.  I  require 
something  bright  and  attracth'e,  capable  of  covering  the 
•whole  circumference  of  the  tms,  ready  gummed  at  one  end. 
Please  put  me  in  touch  "with  firms  supplying  the  above  and 
ask  them  to  for-ward  samples  at  once.  I  am  enclosing  three 
samples  to  sho~w  the  sizes  of  labels  required  to  cover  my 
present  range  of  tins.  I  am  using  these  only  temporarily, 
being  unable  to  obtain  anything  in  the  ’way  of  an  attractive 
commercial  label  in  this  country.  (Tanganyika.) 

I'his  xvas  done. 

7(K).  Please  send  us  full  particulars  for  the  preparation 
and  packing  of  beetroot  in  glass  jars.  (A’orkshire, ) 

The  enquirer  xvas  referred  to  the  jiarticulars  gixen  in  the 
Food  Industries  .Manual. 


Sterilisation  of  Potted  Meats. 

701.  H  e  haz'e  a  small  ham  cooker  in  which  temperatures 
from  30  to  200®  F.  can  be  obtained.  Could  this  be  used 
for  retorting  potted  ham?  (Worcestershire.) 

It  is  not  (Missible  to  sterilise  pxitted  ham  in  your  cooker 
xvith  any  satisfactory  results. 

Potted  m(‘ats  must  be  tilled  cold  into  the  pots  right  up  to 
the  brim  .and  then  sterilised  ;tt  230®  to  240®  F.  for  a  suf¬ 
ficient  period  to  effect  heat  penetration  uniformly  throughout 
the  pack.  For  this  pur|H)se  you  xvouki  require  .a  retort,  and 
y»»u  could  at  quite  a  sm.all  cost  obtain  <a  smtill-sized  one 
Usually  used  for  experimental  purposes. 

702.  In  a  recent  number  of  Food  M.xncfactl’kk  ’we  noticed 
an  article  ctmeerning  the  wrapping  of  crustless  cheese  in 
various  shapes.  You  ’would  greatly  oblige  us  by  quoting 
the  names  of  manufacturers  leho  make  zerapping  machinery 
for  thif  purpose.  (Holland.) 

Names  xvere  gixen. 


Sodium  Glutamate. 

703.  Can  you  inform  us  ’where  supplies  of  acid  .sodium 
glutamate  are  available,  if  possible  in  .lustralia?  (.\ustralia.) 

This  information  xvas  furnished. 

704.  H’c  notice  in  your  January  issue  that  a  liritish  com¬ 
pany  proposes  to  start  the  manufacture  of  .sodium  glutamate. 

Would  you  be  kind  enough  to  put  us  in  touch  ’with  this 

firm?  (N*‘xv  Zealand.) 

This  xvas  done. 

705.  /)<>  you  kno’w  of  any  firm  making  a  machine  for 
polishing  .sj>lit  peas?  I  have  been  trying  for  some  time  to 
find  one.  (('anada.) 

.Suggestions  made. 

70').  Il’c  haz'e  been  receiving  your  journal  for  about  a 
year  and  have  found  it  very  interesting  and  useful. 

li  e  are  ’wondering  ’whether  zee  could  seek  your  assistance 
in  the  matter  of  supplying  a  formula  for  a  paste.  We  need 
the  paste  for  use  in  labelling  tins,  and  ’we  desire  it  to  be  one 
that  'will  keep  and  at  the  same  time  one  that  ’will  he  inex¬ 
pensive.  If  you  are  able  to  favour  us  ’with  this  information 
;i‘e  ’will  be  much  obliged,  (.\ustr.alia.) 

We  have  jireviously  dealt  with  this  subject  as  regards  the 
(ireparation  of  sodium  silicate  solutions.  We  put  the  en¬ 
quirer  in  (ouch  xvith  the  necessary  information. 

707.  ir<i»i/e(f,  name  and  address  of  the  I'icloria  I'egetable 
Faring  .Machine.  (London.) 
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New  Companies 


HKITISH  I’ONTINENTAI.  AND  AKRU'AN  TRADI.NG  CoMPAXV,  LiMITKII. 
(2(i3«x(2.)  13a,  Welford  Road,  Leicester.  To  carry  on  the  bus. 

of  importers,  exporters,  and  mnfrs.  of  and  dlrs.  in  textile  fabrics, 
yarn  mchts.,  mnfrs.  of  and  dlrs.  in  flour,  meal,  and  food  pro¬ 
ducts,  etc.  Xom.  Cap.  :  jf2,<xx)  in  jT.t  shares. 

.S.  Watts  (('iRockr),  Limited.  (263030.)  To  take  over  the  bus. 
of  grticers,  etc.,  cd.  on  at  55,  .Ayres  Road,  Hnxiks  liar,  Man¬ 
chester,  as  W.  T.  Hax  and  Sons.  Noni.  Cap.  :  ;^25o  in  shares. 

W.  T.  Max  and  Sons  (Chori.tdx),  Limited.  (263043.)  To  take 
over  the  bus.  of  grocers,  etc.,  cd.  on  at  350,  Harlow  Mcor  Road, 
Chorlton-cum-Hardy.  Mani  hester,  as  W.  T.  Hax  and  Sons.  Noni. 
Cap.  :  in  shares. 

J.  W.  .Atkins,  Limited.  (263032.)  (to-operative  Chambers, 

Carts  Lane,  Leicester.  To  l  arry  on  the  bus.  of  fruiterers,  green¬ 
grocers,  etc.  Xom.  Cap.  :  in  £i  shares. 

Desxv’s  (London),  Limited.  (26246(1.)  2,  Park  Lane  Parade, 
High  Road,  Wembley,  Middlesex.  To  carry  on  the  bus.  of 
iiinfg.,  exp<irt,  wholesale  and  retail  confectioners,  etc.  Xom. 
Cap.  :  jf  v’o  in  £i  shares. 

I  )i.oi..  Limited.  (263<xi4.)  flreenw  ich  House,  10-13,  Xewgate 

Street,  K.C.  i.  To  carry  on  the  bus.  of  mnfrs.  of  and  dlrs.  in 

jams,  marmalades,  pickles,  etc.  Xom.  Cap.  :  £20(1  in  £i  shares. 

.Vrthir  W.  Smith  (A’ork),  Limited.  (2621)82.)  To  carry  on 
the  bus.  of  importers  and  exporters  of,  agents  for,  and  dlrs.  in 
oil  cakes,  feed  cakes,  corn,  cattle  food,  etc.  Xom.  Cap.  :  £‘^,000 
in  £i  shares. 

Hkitish  and  Lithi  anian  Trading  CD.MrANv,  Limited.  (263113.) 
To  carry  on  the  bus.  of  importers,  exporters,  and  mnfrs.  of  and 
dlrs.  in  farm  and  dairy  produce,  provisions,  etc.  Xom.  Cap.  : 
£ioty  in  £i  shares. 

Workman  Hkotheks  (Hkistoi,),  Limited.  (264078.)  To  carrv 
on  the  bus.  of  millers,  corn  mchts.,  etc.  Xom.  Cap. :  ^^’^o.ixio  in 
£i  shares  (i  s.txxi  pref.  and  35,<xx>  ord.). 

C.  Hawkins  and  Comi’any,  Limited.  (2(14046.)  To  take  over 
the  bus.  of  bakery  and  oil-firing  engineers  and  oven  builders 
carried  on  at  Hylton  Road,  Worcester.  Xom.  Cap. :  £in,noo  in 
/'i  shares  (4,<xxi  pref.  and  (),<xx)  ord.). 

K.  Mii.i.ett  and  .Son,  Limited.  (265013.)  To  take  over  the 
bus.  of  confectioners  and  tobacconists  cd.  on  at  13a,  Sheffield 
Road,  Barnsley,  as  K.  Millett  and  Son.  Xom.  Cap.  :  £i,6fxt 
in  £1  shares. 

Mritisii  I’KonrcE  Foods,  Limited.  (265031.)  To  carry  on 
the  bus.  of  dairymen,  bakers,  grocers,  etc.  Xom.  Cap.  :  /'i<xi  in 
2s.  (id.  shares. 

British  Provisions,  Limited.  (265032.)  To  carry  on  the  bus. 
of  dairymen,  bakers,  grocers,  etc.  Xom.  Cap.:  ;fino  in  2s.  6d. 
shares. 

Mid-Sissex  ('anninc.  and  Preserving  Comi’anv,  Limited. 
(265020.)  To  carry  on  the.  bus.  of  fruit,  jiotato,  and  vegetable 
growers,  preservers  of  fruit  and  vegetables,  etc.  Xom.  Cap. : 
;{.2.5oo  in  £1  ..»ares. 

Ment,  Limited.  (265246.)  4.  .South  Place,  Moorgate,  K.C.  2. 
To  carry  on  the  bus.  of  pie  makers,  bakers,  etc.  Xom.  Cap.  : 
/i.ixxi  in  £1  shares. 

I.idiietter’s  Kingsw.ay  Stores,  Limited.  (264063.)  To  carry- 
on  the  bus.  of  wholesale  and  retail  grocers,  tea  dlrs..  Italian 
warehousemen,  etc.  Xom.  Cap.:  £i,nixi  in  £i  shares. 

Bknai  re  Farmers,  Limited.  (265257.)  To  take  over  the  bus. 
cd.  on  at  the  Becich  Farm.  Benacre,  Suffolk,  with  shops,  etc.,  at 
150  and  i(xi,  London  Road,  Lowestoft,  83  and  166,  High  Street, 
Ciorleston-on-Sea,  and  15,  Royal  Arcade,  C>t.  Yarmouth,  as  the 
1- ariners'  Direct  .Supply.  Xom.  Cap.:  £2,ixxi  in  1,000  pref.  and 
Qixi  prefd.  ord.  shares  of  and  i,ixxi  defd.  ord.  shares  of  is. 

Prddi  i'e  Ci.eahinc;,  Limited.  (265263.)  To  carry  on  the  bus. 
of  profbice  brokers,  etc.  Xom.  Cap. :  £t.<xxi  in  £t  shares. 


Bevd,  Limited.  (26505b.)  27,  Church  Street,  Barnoldswick, 
A'orks.  To  carry  on  the  bus.  of  shredded  beef  suet  and  sausage 
mnfrs.,  etc.  Xom.  Cap.:  £ifxi  in  £1  shares. 

Engi.and's  Breakfast  Food,  Limited.  )265ix)3.)  To  carry  on 
the  bus.  of  mnfrs.  of  and  dlrs.  in  patent  and  prepared  food,  etc. 
Xom.  Cap. :  £4,(xx>  in  shares. 

John  Ci.ee  and  Company,  Limited.  (2(15284.)  Chesterfield 
House,  q8,  Creat  Tower  Street,  K.C.  To  take  over  the  bus.  cd. 
on  at  C.reat  Tower  Street,  K.('.,  as  John  (Tee  and  Co.,  and  all 
or  any  of  the  assets  and  liabilities  connected  therewith,  and  to 
carry  on  the  bus.  of  produce  importers,  agents  and  dlrs.  in 
dried,  bottled,  canned,  and  green  fruits  and  vegetables,  etc. 
.Xom.  Cap.:  £2,(xx)  in  shares. 

Arrandai.e,  Limited.  (265223.)  Imperial  Buildings,  Market 
Place,  Loughborough,  Leicester.  To  purchase  and  sell  fruit, 
etc.  Xom.  Cap.:  £40^  in  £i  shares. 

Smethwick  Mai.t  Fi.oir  Company,  Limited.  (265145.)  To 
carry  on  the  bus.  of  mnfrs.  of  and  dlrs.  in  malt  (lour,  malt  bread, 
and  malt  extracts,  etc.  Xom.  Cap. :  jf  5oo  in  ;^T  shares. 

Kdward  jAC.(;EHs,  Limited.  (264479.)  Xorman  Walks,  Xorman 
Road,  Ilford  Lane,  Ilford,  P^ssex.  To  take  over  the  bus.  of  a 
mnfg.  confectioner  cd.  on  by  E.  Jaggers  at  30,  Margery  Park 
Road,  K.  7.  Xom.  Cap.:  1,000  in  £1  shares. 

P^AST  .Angi.ian  Preserving  Company,  Limited.  (264512.)  To 
carry  on  the  bus.  of  mnfrs.  and  packers  of,  agents  for,  and  dlrs. 
in  food  products,  patent  foods,  etc.  Xom.  Cap.:  £ifx^  in  £1 
shares. 

W.  Baii.ey,  Limited.  (264(xiIi.)  456,  Xorth  Row,  ('ovent 

(larden,  W.C.  To  carry  on  the  bus.  of  pea,  potato,  and  genl. 
produce  mchts.,  etc.  Xom.  Cap.:  /'2,ooo  in  £1  shares. 

Cpwei.l  (Wisbech)  Cannery  Company,  Limited.  (264605.) 
Lloyds  Bank  Chambers,  Wisbech,  Cambs.  To  carry  on  the  bus. 
of  canners  of  fruit,  vegetables,  etc.  Xom.  Cap.:  £i,cxx^  in  £i 
shares. 

The  above-mentioned  particulars  of  neri'  companies  recently 
registered  have  been  extracted  from  the  daily  register  of  Messrs. 
Jordan  and  Sons,  Ltd.,  company  registration  agents.  Chancery 
l.ane,  H'.C.  2. 


Meat  Pastes  and  Candied  Peel 

.Irticlcs  on  the  Manufacture  of  Meat  Pastes  and  of 
Candied  Peel  7cill  he  published  ne.vt  month. 


The  Metal  Bo.\  Co.  Issue 

Of  the  recent  issue  by  the  Metal  Box  Co..  Ltd.,  of 
£600.000  5.J  per  cent.  First  Mortjrajje  Debenture 
Stock  and  200.000  7  per  cent,  (.'umulative  Preference 
shares  of  £i  each,  the  underwriters  were,  according 
to  a  contemporary,  left  with  46  per  cent,  of  the 
Debenture  Stock  and  57  per  cent,  of  the  Preference 
shares. 


Food  MANUFACn'URB  U  tent  to  any  addreu 
in  the  World  for  10a.  per  annum.  Send  your 
•ubacription  now  to  LEONARD  HiLL,  LTD., 
Thanet  House,  231*2,  Strand,  London,  W.C*  2. 
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These  particulars  of  Xeui  Patents  of  interest  to  readers  have 
been  selected  from  the  Official  fournal  of  Patents,  and  are  pub¬ 
lished  by  permission  of  the  Controller  of  H.M.  Stationery  Office, 
and  the  Official  fournal  of  Patents  can  be  obtained  from  the 
Patent  Office,  25,  Southampton  Buildings,  London,  IV. C.  2,  price 
IS.  weekly  [annual  subscription  £2  ioj.). 

l.atest  Patent  Applications 

1166S.  Hakiikh,  L.  S.,  and  IUkkk  1‘kkkixs,  and  I’oiXToX,  J.  K.  : 

Manufacture  of  bread.  April  22. 

1 1233.  IIazki.i,,  J.  S.  :  I'cffee  and  cocoa.  April  iij. 

11311.  Rkavkm.,  j.  .V.  :  .\pparatus  for  cooking,  etc.,  foodstuffs. 
.\pril  20. 

10750.  Tkaidk,  I.  :  Refining  sugar,  eti-.  April  14. 

9646.  'rKAXlX,  !s.  :  Food  product.  April  4. 

Specifications  Published 

371,336.  'I'Ai.i.tiRKX,  II.  :  Method  for  the  preservation  of  articles 
of  food  and  other  organic  substances. 

370,<)3(>.  PoTTKK,  R.  S.,  and  Wooikih  k,  A.  H.  :  Jelly  for  use  by 
confectioners,  pastryciK)ks,  and  others,  and  the  method  of 
preparing  the  same 

371,193.  Mkikr,  and  Hattkrmaxx,  H.  :  Butter  moulding 

machines 

Printed  copies  of  the  full  Published  Specifications  may  be 
obtained  from  the  Patent  Office,  25,  Southampton  Buildings, 
London,  IF.C.  2.,  at  the  uniform  price  of  ir.  each. 

Abstracts  Published 

Group  abridgments  can  be  obtained  from  the  Patent  Office, 
25,  Southampton  Buildings,  London,  W.C.  2,  either  sheet  by 
sheet  as  issued  on  payment  of  a  subscription  of  5^.  per  group 
volume,  or  in  bound  volumes  price  2S'.  each. 

364,«j4o.  Cocoa  preparations.  Tri<;<;s,  \V.  \V.,  57,  Lincoln's  Inn 
Fields,  London  (Schokoladenfabrik  Mauxicn,  Saalfeld,  Saale, 
Ciermany). 

A  concentrated  foodstuff  is  formed  by  breaking  down  coct  a 
powder  and  aqueous  sugar  solution  with  acid,  such  as  formic 
acid.  The  atiiount  of  acid  used  lies  within  the  limits  of  t)-i5 
normal.  In  the  example  30  parts  of  sugar  are  diss(-lved  in 
40  parts  of  water,  and  20  parts  of  oil-less  cocoa  powder  added. 
This  is  acidified  by  fruit  acid,  lactic  acid,  or  other  organic  r:r 
mineral  acids  and  heated  to  about  boiling.  The  heating  is  con¬ 
tinued  till  the  protein  rubstances  are  ilisintegrated  to  a  state 
favourable  fur  digestion. 

364,957.  Cocoa  preparations.  Tri(>(;s,  \V.  \V..  57,  Lincoln’s  Inn 
Fields,  London  (Si  hokoladenfabrik  Mauxion,  Saalfeld,  Saale, 
('■ermany). 

The  priKlin  t  obtained  by  heating  cocoa  powder  and  sugar  solu¬ 
tion  with  small  quantities  of  a"id,  described  in  the  parent  speci- 
fi  alien,  is  modified  by  adding  a  paste  or  suspension  <.f  dry  milk 
and  homogenising  the  mixture. 


3(15,0X6.  Yeast.  Bkrtki.,  R.,  12,  Weimarerstrasse,  and  Scucssi.kr, 
().,  7,  Passauerjilalz,  both  in  Vienna. 

dry  yeast  adapted  fur  use  in  baking  and  in  manufacture  of 
wine,  etc.,  is  made  by  incorporating  separated  yeast  with  readily 
soluble  salts  of  lactic  acid,  and,  if  desired,  phosphoric  acid  in 
the  solid  state,  and  then  drying  the  mixture.  Thus,  separated 
yeast  is  incorp.jrated  with  calcium  lactate  or  a  mixture  of 
cal.'iuni  lactate  and  primary  calcium  phosphate  or  lactophosphate 
of  calcium,  and  the  mixlure  is  dried  by  current  of  air  at  30  to 
35°  t'.  The  resulting  dry  yeast  may  also  be  employed  for  thera¬ 
peutical  preparations. 

Solid  Carbon  Dioxide 

"  Xkw  ”  is  a  word  capable  of  varvinj;  interpretations, 
for  instance,  it  has  recently  been  used  in  connection 
with  solid  carbon  dioxide,  which  has  been  referred 
to  as  the  “  new  ”  refrij^erant.  .Kctnally,  of  course, 
solid  C’Og  has  been  known,  especially  to  brewery 
enjjfineers,  for  many  years,  and  it  also  found  a  limited 
application  in  surj^ery  for  sterilisation  purposes. 
What  is  new  about  it  is  its  recent  application  to  a 
wide  variety  of  commercial  uses,  in  which  it  can  often 
replace  the  less  convenient,  more  bulky,  and  less 
efficient  water  ice. 

It  first  became  commercially  available  (as  distinct 
from  production  in  privately  owned  plants)  when  it 
was  placed  on  the  market  under  the  name  “  C'ardice  ” 
by  the  Carbon  Dioxide  C'o..  Ltd.,  of  Liverpool,  and 
it  is  also  now  beins.,'’  produced  in  a  factory  in  the 
London  area  by  an  associated  concern.  Solvent  Pro¬ 
ducts.  Ltd.,  which  has  taken  over  distribution  of 
C'ardice  for  Southern  En}.jland.  Due  to  its  peculiar 
physical  properties,  however,  it  is  very  desirable  that 
solid  carbon  dioxide  should  be  used  iu  specially  de- 
si}j;ued  equipment.  For  instance,  in  the  case  of  ice¬ 
cream  cabinets,  the  C'arbon  Dioxide  C'o.,  Ltd.  has 
desi^^ned  several  types  which  are  available  at  exceed- 
inj^lv  low  prices,  and  which  are  so  desi^fned  that  a 
small  (luantity  of  C'ardice,  probably  about  J  lb.  for 
a  2-j.ral.  cabinet,  will  keep  the  ice-cream  in  perfect 
condition  throughout  a  lonj^  summer  day.  A  special 
point  is  that  the  application  of  the  temperature 
within  the  cabinets  is  controllable,  and  thus  the  con¬ 
sistency  of  the  ice-cream  may  be  varied  as  desired. 
The  production  and  storaj^e  of  ice-cream,  of  course, 
are  only  two  of  the  many  purposes  to  which  solid  CD., 
can  be  applied.  Its  exceptionally  low  temperature  and 
property  of  "  sublimin.tj  ”  as  a  dry,  clean,  odourless, 
and  tasteless  (ordinary  carbon  dioxide  as  used  in 
aerated  waters)  render  it  very  valuable  and  con¬ 
venient  in  a  number  of  processes  connected  with  the 
food  industry. 


